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Lasting Protection for Chemical Buildings 


Buildings which house chemical production are 
subjected to the severest manufacturing condi- 
tions encountered in any industry. Rust and cor- 
rosion caused by acid and alkaline fumes play 
havoc with roofs and siding of unprotected metal. 


Metal building materials which are to protect 
chemical production must themselves be pro- 
tected. That’s why manufacturers such as the 
Davison Chemical Company, the General Chemi- 
cal Company, and many others. have safeguarded 
plant building investment by the use of Robertson 
Process Metal. 


Robertson Process Metal with its triple-protec- 
tive coating of (1) Asphalt, (2) Asbestos and 
(3) Waterproofing is Rust-Proof and Corro- 
sion-Proof. It successfully withstands all the 
metal-destroying influences found in all kinds of 
factories from acid plants to paper mills. It does 
away with the necessity for repairs, repainting 
and frequent replacement. 


Complete information regarding Robertson 
Process Metal and its uses, together with an 
actual sample of the material, will be gladly 
mailed to you on request. 


H. H. ROBERTSON COMPANY, PITTSBURGH, PA. 
Branch Offices in all Principal Cities. For Canada: H. H. Robertson Co., Limited 


gp ROBERTSON PROCESS METAL 
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Why You Should Use 


Shriver Filter Presses 


The many exclusive features incorporated in 
the make-up of Shriver Filter Presses save time, 
labor and money. These advantages should 
make them the logical filter presses to use in 
your factory. 

Simple in construction, skillfully designed and 
always reliable, Shriver Presses once used are 
always used. 

Send for catalogue, illustrating and describing 
the many exclusive advantages of Shriver 


Presses. 
T. Shriver & Co. 


808 Hamilton St., Harrison, N. J. 








1200 Ruggles-Coles Dryers 


are drying approximately 


27,900,000 tons of materials per year. There could 
be no better proof of the universal use of this dryer 


in almost every industry. 


Ruggles-Coles Engineering Co. 


120 Broadway, New York 











Write today for copies 


New York City 
200 East 19th Street 


Booklet 
and 
Name 
Schedules 
sent 
on request 





The Only 
American Made 
Reagent Bottle 
with an 
Acid Proof 
Indestructible 
Burned-in 
Enamel Label 


Patented 
A set of “Gramercy” Regent Bottles sightly paper labels, among otherwise 
can be kept up to present at all times an uniform Reagent _ Bottles, because 
unbroken and neat appearance. There is “Gramercy” Reagent Bottles can be 


no necessity for placing special solutions, 
put up in nondescript bottles bearing un- 


Washington D. C. Display Room, Suite 601, Evening Star Bidg., Penn Ave. and 11th Street 








had with blank labels which take pen or 


pencil markings. Markings are easily erased. 


EIMER & AMEND 


Established 1851 


Pittsburgh Office 
2011 Jenkins Arcade 
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Naval Influence in 
Abolishing Chemical Warfare 


EWS from Washington is gradually illuminating 
1 the report of the Advisory Committee to the Dis- 
armament Conference recommending the abolition of 
chemical warfare. This report has always been more or 
less of a mystery to us because we knew that the Ad- 
visory Committee numbered among its members such 
men as General PERSHING, Secretary Hoover, Senator 
SUTHERLAND and Governor PARKER of Louisiana. We 
felt that the favorable influence of General PERSHING 
could be counted upon, because he went on record 
strongly before the House Committee on Military Af- 
fairs in favor of the establishment of a chemical warfare 
division of the Army. The other members named we 
knew to have sane views on the impracticability of out- 
lawing chemical warfare, although we felt that they 
might be too busy to give the subject much attetnion. 
Hence it was with surprise that we heard the first 
rumor that the Advisory Committee had resolved to 
recommend abolition of gas warfare. Rumors have also 
been afloat to the effect that the report was railroaded 
through the committee, and some color is lent to this 
statement from the fact that after the report was first 
submitted to Secretary HUGHES it is said to have been 
recalled for further consideration. 

It appears now that friends of the battleship exercised 
considerable influence with the Advisory Committee and 
helped to determine its action. This is unfortunate, if 
true, because the Navy stands as a prejudiced party 
when chemical warfare is under consideration. Ever 
since it was demonstrated last summer that capital 
ships were likely to prove no match for a combina- 
tion of chemical warfare and the aviation service, the 
Navy has shown animosity toward gas warfare. But 
our objection lies deeper than this. Comparatively 
speaking, the Navy knows little about chemistry—far 
less than the Army. The latter has made great strides 
in the application of chemistry in the solution of its 
problems and it appreciates chemists and their services. 
In these two respects the Navy has shown few signs of 
progress and some evidence of a reactionary spirit. Its 
chemists are on a per diem basis and are classified with 
“clerical, drafting, inspection, watchmen and messenger 
service,” 

Viewed in this light, it is hardly fair, as reported, 
that naval influence should be powerful enough with the 
Advisory Committee to influence its action. We have 
already expressed our feeling that the Disarmament 
Conference made a mistake in adopting this resolution, 
and we still express the hope that when the time comes 
for ratification of treaties the Senate may be persuaded 
to dissent. 

It may be argued that the Advisory Committee can 
take refuge in the results of its survey to discover 
Popular opinion on the questions brought before the Dis- 


armament Conference. The statistics are interesting, 
indeed startling, but in our judgment they are without 
practical value. They are utterly discordant and irrele- 
vant and show no constructive thought. There is evi- 
dence of voting by organizations and societies, many of 
which may have had predetermined partisan purposes. 
Thus while only 220,896 actual signatures were received, 
there was a vote of 1,093,535 for an association of na- 
tions. For open sessions of the Conference there were 
1,056,499 votes ; and we know that open sessions as popu- 
larly conceived were impracticable. Only 5,499 thought 
that Far Eastern questions should be considered, and 
yet these were of the utmost importance in their influ- 
ence for war or peace within the next generation. As 
many as 395,104 votes favored abolition of submarines, 
but the Conference merely limited their use in warfare 
and did not abolish them. So we are not impressed with 
a vote of 366,795 for abolition of gas warfare. The 
figures merely reflect uninformed opinion on the part of 
a selected group. 


Will the Industries 
Absorb Chemical Graduates? 


N HIS recent speech before the Chicago Section of 

the A.C.S., Dr. JOHN JOHNSON of Yale University 
stated that the electrical industry is the only industry 
in the United States well supplied with technically 
trained men in executive positions. While he did not 
enlarge upon this comparison of the electrical industry 
with the chemical and process industries, it may be 
advantageous to study the personnel conditions in each 
field. 

About 20 years ago, when the electrical industry was 
in the more scientific stage of development and many 
questions of technology were being settled, involving 
need for research in physics, electrochemistry and new 
engineering design, men like STEINMETZ, EDISON and 
WHITNEY received much publicity about their accom- 
plishments. Electricity was coming into wider use, and 
construction and operating men were becoming known 
for their work over the whole country. As a conse- 
quence there was a rush on the part of high school 
graduates to our universities demanding education in 
this field so fertile for individual progress. When they 
began to finish courses in electrical engineering the 
profession was thought to be overcrowded. It was in 
fact so far as opportunities for pure engineering were 
concerned, for the standards of design were rapidly 
being established. 

The industrial folks, however, were not found sleeping. 
Taking cognizance of the situation, such manufacturers 
as the General Electric Co., the Westinghouse Co. and, 
in the public utility field, the Cities Service Co., ar- 
ranged to take graduates into their testing departments 
where pure engineering with study of apparatus is in- 
volved. Here at the rate of hundreds per year they were 
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gradually educated to appreciate the many phases of the 
electrical business and finally tempted into production, 
sales and management. They were allowed to choose 
the branch most suited to individual temperament. 

Not a few remained active in the pure engineering 
phase of the work, but the majority by reason of birth 
and home training found a natural taste for the business 
phases. As a result the industry has become saturated 
with technically trained men. The manufacturers natu- 
rally welcome the final graduation from the manufactur- 
ing side and the entry of these men into public utility 
service as managers and operating chiefs with customer 
companies. While the manufacturer has turned a de- 
served business advantage for himself, he has by the 
same policy performed a great service to the electrical 
industry. 

The chemical industries are now in a position approxi- 
mating that of the electrical industry when the education 
of the student for the field was undertaken. Many 
chemically trained men are coming through the uni- 
versities each year. The chemical industries, including 
manufacturers of fine and heavy chemicals, coal-tar 
products, dyes, explosives, electrochemical products, fer- 
tilizers, alcohol, etc., must take these men and turn them 
into paths where they are greatly needed. 

Nor may the manufacturer stop by obtaining men for 
his own particular work. He should turn out men for 
his customers, the process industries where chemical 
control is essential. For the makers of animal products, 
plant products, soap, sugar, food products, leather, pa- 
per, etc., including about twenty major fields, are the 
customers of the chemical manufacturer and in some 
cases must be educated to the consideration of tech- 
nology. 

No one is better suited to do this work and can profit 
more in the doing than the manufacturer of chemicals. 
The greatest good may come to American business if 
these graduate chemists be saved from throwing over 
their profession in disgust. 


Coal and Coke 
In 1921 


HE first weekly report on coal production from the 

United States Geological Survey for this calendar 
year is of particular interest because it gives prelimi- 
nary estimates of the production of bituminous coal, 
anthracite coal and beehive coke for the year 1921. 
These figures for coal indicate just what one would ex- 
pect—namely, that the production of bituminous coal 
has been very low, in fact distinctly lower than any pre- 
vious year since 1911. This is a natural result of the 
depressed business conditions of the period, and it 
would have been possible only under such conditions. 
As would be expected, the anthracite production has 
been about the same as for the decade past, since this 
coal represents principally domestic fuel demands and 
is largely unaffected by business conditions of the 
country. 

The total coke production of the country is estimated 
as approximately 26,000,000 tons—in other words, much 
less than during the previous ten-year period, but a 
large proportion of the decrease from the years imme- 
diately preceding was caused by the decrease in beehive 
and the relatively small part of the decrease was caused 
by the diminution in byproduct coke output, large though 
this latter decrease was. 

The most encouraging point in the year’s summary is 
the fact that it was primarily the output of beehive coke 
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which was so much lower than for many years past. 
In fact it decreased by 74 per cent from the output of 
1920, and was only about one-seventh of that of 1916, 
during which year the beehive coke industry reached 
“the high point of prosperity.” To find a year when 
production was as low as during 1921 one must go back 
to 1885, when practically the same quantity of beehive 
coke was produced—namely, a trifle over 5,000,000 tons. 

It is a splendid condition of industry that permits the 
fluctuation thus to occur almost altogether in the waste- 
ful and inefficient branch of industry and permits the 
more efficient portion to continue to function at higher 
rates despite the decrease in total business. 


Speaking 

Of Thrift 

HIS week we celebrate the anniversary of BENJAMIN 

FRANKLIN’S birth, and we are all urged to give 
consideration to the cultivation of habits of thrift. Why 
is it that when anybody tells us to save our money we 
resent it. Of course, we want everybody to understand 
that we know how to manage our own affairs, whether 
we do or not, but we are especially sensitive to advice 
about saving. Indeed, the more we need to save the less 
we like to hear about it. We like to think, and indeed 
the less intelligent of our number continually do cry, 
that to save is a virtue that the very stupidest may prac- 
tice. Then, when our wits have left us entirely, we 
like to chuckle over the idea that rules for dullards do 
not apply to us. 

We venture the belief that the fault is in the capsule 
and not in the medicine. We should save; it is a good 
thing to do it, and it is bad for us as well as for the 
general welfare to waste our substance; to throw away 
uselessly what we have earned. It should not be an 
offense to urge us to save. It does not offend to urge 
us to read philosophy or history, for instance. If some- 
one says of SUMNER’S “Folkways,” “It is hard reading, 
but meaty; you will enjoy it,” it flatters our vanity; it 
indicates that we can understand what others cannot. 
Then why not appeal to vanity or at least to self-respect 
in urging people to save? 

Consider the Hearst newspapers, edited for the lowest 
orders of intellect that can read at all. And yet the 
billboards declare that, for instance, the New York 
American is “A Newspaper for Men Who Think.” A 
glance at the physiognomies of the readers of the Hearst 
newspapers in street cars discourages belief in the state- 
ment—but not among the readers. They think they 
think. Everyone thinks he thinks. 

Now the facts about saving do not coincide with the 
usual advice. The ability to save is not as common as 
dirt. It takes intelligence to save, and to be able to do 
so is a gift. Whoever can practice the art may be 
stupid in regard to descriptive geometry or physical 
chemistry or the music of such modern composers as 
MAX REGER, or SCHOENBERG, but he is not feeble minded 
in regard to saving. We are all feeble minded in one 
respect or another, but the all-round feeble-minded per- 
son cannot save. And yet so much emphasis has been 
laid on the thrifty dunderhead that the impression has 
gained ground that only the imbecile are provident. 

The idea is totally wrong. The half-wit may hoard 
a few dollars from some remaining instinct that he can- 
not explain, but in ninety-nine cases out of a hundred 
it is soon wasted. It takes long-range vision to save. 
It does not call for self-denial or Pollyanna goodness. 
It calls for a look ahead long enough to see between a 
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present fancy and a greater purpose. It calls for ability 
and character and a certain sporty quality to stick to a 
purpose. If we want to refer to persons who work with 
their hands or who do not wear expensive clothes as 
“the plain people,” why not discriminate between those 
who can save and those who cannot? They are different. 
The savers are better and more able in this respect, and 
they deserve credit for it. Why not give it to them? 
They will respond, and many of them will even read 
“Folkways.” Then, when they have read that book, 
they will not read yellow newspapers that strive to make 
their readers angry in order to keep their attention. 
The savers will prefer constructive literature that in- 
duces human progress. 


The Distribution 
Of Steel Consumption 


STUDY of the greatly varying rate at which steel 
has been produced in the past 13 or 14 months and 

of the accumulation and liquidation of stocks of steel 
and of manufactured goods made from steel indicates 
that there has probably been but slight variation in the 
rate of actual ultimate consumption of steel since the 
collapse of the high-pressure demand in the steel market 
late in 1920. Such a conclusion is reassuring both to 
the steel-making industry and to business generally. 
When, last July, the production of steel ingots dropped 
to a rate just one-fourth the average rate in the first 
9 months of 1920, the steel makers were more or less 
alarmed. Before the war there had been a tradition, 
supported by actual experience, that the “hard times” 
or irreducible minimum of steel demand was fairly 
definite, commonly designated as 50 per cent of capacity. 
Without going into details, it may be stated that 
without any strain of the imagination it can be con- 
ceived that the ultimate consumption of steel and steel 
products has been fairly uniform since late in 1920. 
The steel consumed is represented by a steel ingot pro- 
duction at the rate of 22,000,000 tons a year, which is 
the rate at which steel was produced during the last 
3 months of 1921. The theory before the war was that 
it required a certain amount of steel simply to keep 
the country going, while whenever the country was 
expanding its facilities, a great deal more steel would 
be required, for almost any kind of industrial or com- 
mercial expansion involves putting steel into employ- 
ment, chiefly in what is called “investment construction.” 
Unfortunately it is impossible, except by an amount 
of work that nobody seems willing to undertake, to make 
an exact analysis, either for a year or a period of years, 
of where the steel we make actually goes for the pur- 
pose of performing its ultimate service, but rough 
approximations are by no means difficult. Certain lines 
of consumption are seen to be relatively stable. Judged 
by present prospects and by the actual record of the 
past half dozen years, the largest steady customer of the 
steel industry is the oil trade. For maintaining the pro- 
duction of petroleum about a million gross tons annu- 
ally of steel tubular goods is required, with considerable 
quantities of other steel, particularly of plates for stor- 
age tanks. Apparently insignificant from the tonnage 
standpoint, tin plate can be counted upon to involve 
about one and a half million gross tons. There have 
been two “off” years recently in tin plate—1919 on 
account of stocks of about 8,000,000 boxes on Nov. 1; 
1918 a safeguard in connection with the war, and 1921 
on account of stocks of prepared goods which the public 
would not buy at the prices originally asked. The auto- 
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mobile industry is a steadier consumer of steel than is 
commonly supposed. It is not generally realized that 
beginning with 1916 the production of passenger auto- 
mobiles other than Fords has not varied very greatly and 
has not materially increased. The production of Fords 
has increased sharply. The consumption of rolled steel 
in automobile building is, however, scarcely 750,000 gross 
tons a year, so this is a minor item compared with tin 
plate or the steel used by the petroleum industry. 

The cases mentioned above are of regular consump- 
tion, merely that the country may keep going. In many 
lines both upkeep and expansion are involved. In rail- 
roading, for instance, it requires about 1,500,000 tons 
of rails a year for replacements, while additional rails 
are required when new track is laid. 

The year 1921 furnished a crucial test. There was 
very little steel consumed that did not absolutely have 
to be consumed, and the steel industry is now furnished 
with a measure of the amount of backlog business it 
can count on with practical certainty, this to be added 
to by such expansion and progress as financial and com- 
mercial conditions may warrant from time to time. 


Omnia Mutantur 
Nos et Mutamur in Illis 


ATELY we saw a note made by Dr. CHARLES BASKER- 
VILLE in his diary at the Pittsburgh meeting of the 
American Chemical Society in 1902. Dr. IRA REMSEN 
was in the chair as president, and Dr. THEODORE W. 
RICHARDS had presented a paper on “The Compressibil- 
ity of the Atom.” As soon as he sat down “a very well- 
dressed chap arose and said, ‘I have a machine here with 
which you may see the millions of atoms in rapid 
motion.” REMSEN promptly declared, ‘There being no 
discussion of the paper, I shall call on [the author 
of the next paper on the program] for his communica- 
tion.’ The individual referred to slapped the top down, 
picked up his books, jammed his hat upon his head, and 
marched off in a huff. REMSEN then remarked: ‘I must 
apologize to the Society for my abrupt method of shut- 
ting off discussion of Professor RICHARDS’ excellent 
paper, but subsequent events apparently have verified 
my diagnosis.’ ”’ 

In the margin was a note made by the diarist many 
years afterward: “Could this have been an ultra-micro- 
scope, and was R’s mind closed to such a conception?” 
Maybe so; maybe so. But were not the minds of most 
of us closed to such a conception—only 19 years 
ago? We should also like to know who the “well-dressed 
chap” was. We can think of one who might have been 
he who thought he had a machine in which he could see 
atoms—and may really have had it—but the fact that 
the person was well dressed rules out our candidate. 

Without question we are living in darkness even 
today. What is, then, the specific feature of our ignor- 
ance that hides the light from us? Is it because we 
know so little of isotopes? Is it because we lack the 
shepherd’s art of herding electrons? Or because our 
sense of positive electric charges is so hazy? Will 
IRVING LANGMUIR rob us of our benzene ring? 


Without a doubt both you and I 
Will be regarded, by and by, 
As very odd and very queer 
By all the people living here. 





Old and archaic we shall be; 

They'll say we lived so curiously. 
They'll wonder at our negligence 
And why we hadn’t better sense. 
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Perkin Medal Is Presented to William M. Burton 





The Discoverer of the Burton Process of Cracking Petroleum Distillates Receives the Fifteenth Award 
of the Society of Chemical Industry—Addresses by Officers and Prominent Members of the 
Society—Presentation by C. F. Chandler and Acceptance Address of William M. Burton 





be awarded by the American Section of the Society 

of Chemical Industry for meritorious accomplish- 
ments in applied chemistry took place in Rumford Hall, 
New York City, on Friday, Jan. 13. The medalist was 
William M. Burton, president of the Standard Oil Co. 
of Indiana and famous for the discovery and large- 
scale development of the Burton process of cracking 
petroleum distillates. Seldom, if ever, in the history of 
the Society has the Perkin Medal been awarded under 
such auspicious circumstances nor to an investigator 
whose work has so profoundly affected one of the coun- 
try’s great industries. 

In the course of his introductory remarks the chair- 
man, Sumner R. Church, called attention to the .dis- 
tinguished presence of all of the four past presidents 
of the American section. With considerable regret, 
however, he announced that Dr. R. F. Ruttan, present 
head of the Society of Chemical Industry, had been 
prevented from attending the presentation meeting be- 
cause of a severe physical disability. 


Pie ewaraed by i of the fifteenth Perkin Medal to 


REMINISCENCES BY DR. REMSEN 
The first speaker to be introduced was Prof. Ira 
Remsen, often called the “father of chemistry in 
America.” In his characteristic manner he gave a most 
interesting and intimate insight into the life and work 
of Dr. Burton. He recounted many personal reminis- 
cences of his early association with his former student 
who was then continuing his graduate studies in the 
laboratories of Johns Hopkins. The investigations at 
that time were into the realms of pure science and, 
with his usual good-natured humor, Dr. Remsen chided 
the medalist for deserting the réle of the scientist and 
entering into the executive side of industry. 
The formal addresses of the other speakers are pre- 
sented, either in full or in abstracted form, in the fol- 
lowing pages. 


The Personal Side of Dr. Burton 
By CHARLES H: HERTY 


The charm of biography persists always. The results 
of a successful man’s work are set forth in the public 
record, whether it be in the form of scientific publica- 
tions, of official status, of some great engineering feat, 
of the size of his income tax, or what not. Back of the 
life accomplishment, however, is the personality of a 
human being who, following the bent of his own genius, 
has triumphed over the difficulties which beset us all. 

What manner of man did it? That is the question 
which kindles a different kind of interest from that due 
to a knowledge of what the accomplishment is. For out 


of such studies of many types of men we gain here and 
there suggestions, self-applicable, which help us over our 
own rough spots and give us hope. 

In the case of Dr. Burton, or “Billy,” as he was 
called by us in student days at Johns Hopkins Univer- 


sity, there is added another to the long list of successful 
men who were born in the country and passed their early 
days entirely ignorant of cement sidewalks. What a pity 
we couldn’t all have persuaded our parents to move out 
to the country before we were born. At any rate, it 
was Billy’s good luck to enter the world under such 
favoring circumstances in the year 1865. In 1886 he 
was graduated from Western Reserve University, receiv- 
ing the A.B. degree. The next 3 years were spent at 
Johns Hopkins University, from which institution in 
1889 he received the Ph.D. degree. 


A NORMAL INDIVIDUAL 


It is peculiarly fitting that the Perkin Medal should 
be awarded to him in this the first year of President 
Harding’s administration, for right well does he repre- 
sent the return to normalcy, all of his friends to whom I 
have written emphasizing the fact that from boyhood to 
the present time he has always been a normal individual. 
He has cultivated no particular hobby, considered by 
many to be essential to distinction, but has carried 
through life a love of experiment and an ardent zest for 
the lathe and mechanical tools. ‘It is easy to understand, 
therefore, that in the environment in which he has 
worked he not only succeeded in cracking oil but carried 
the work on to a successful large-scale application. 

He plays no outdoor games, not even golf. This 
sounds abnormal, but to offset it he recently obtained 
keenest satisfaction in installing in his home under his 
personal direction a radiator system at one-fifth the 
estimate furnished by a contractor, and who wouldn’t 
rejoice at getting the best of a plumber? I insist he is 
normal, 


THE SIGNIFICANCE OF HIS SUCCESS 


Steadily he has been advanced in that company with 
which he began work after completing his university 
training, until today he occupies the presidency. 
Throughout this advancement he has remained the same 
sincere, sympathetic, level-headed man to whom his 
friends and associates come with their problems for 
his sound advice. 

That he has worthily won this great honor from his 
associates in business all agree, that throughout it all 
he has preserved his unaffected selflessness all will 
rejoice; but there is another aspect of his success which 
deserves not only record here but wide heralding at this 
stage in the development of American chemical indus- 
tries. The industry with which he is connected is one 
of our early and now thoroughly stabilized industries, 
and it is peculiarly worthy of note that the Standard 
Oil Company of Indiana has chosen for its chief execu- 
tive the chemist. Not all chemists are qualified to be 
executives, but certainly our chemical industries will be 
placed on a much sounder basis when the chemist of 
proper qualifications is given opportunity to share in 
the determination of corporate policies. Billy Burton’s 
record may yet prove the harbinger of a new day. 
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The Chemist in Industry 


Dr. Burton’s monumental work in the oil industry 
was fittingly reviewed by one of his associates, Russell 
Wiles, patent adviser of the Standard Oil Company of 
Indiana, who chose for the subject of his address ““The 
Chemist in Industry.” It is only within the last few 
years, he declared, that the chemist has contributed 
his proper share to industrial progress. “Much has 
been done in chemistry as a pure science, but it is 
within comparatively recent years that the chemist has 
emerged from his laberatory and that industry, as a 
whole, has felt the need of close co-operation with him. 
Where 10 years ago big practical applications of chem- 
istry were rare or confined to a few specialized indus- 
tries, today there is scarcely an industry which has not 
been more or less affected by the progress of chemical 
science. Chemical inventions, at least as exemplified in 
my own practice, are at least ten times as numerous as 
they were a decade ago. 

“The work of Dr. Burton, which is being so fittingly 
recognized, may well be regarded as rather an early 
example of the great things the chemist is to accomplish 
in the future than as an achievement which is to be 
unique in history. Bringing a thoroughly scientific 
point of view and applying to his problems the methods 
of pure science, with his great natural ability and inde- 
fatigable industry, it was entirely unavoidable that Dr. 
Burton should profoundly affect the petroleum industry 
in one way if not in another. No man has ever had a 
more promising field—an enormous industry dealing 
with problems which ought to be handled in an essen- 
tially chemical manner and having no chemists at all. 
Dr. Burton would be the first to recognize his splendid 
opportunity, and it is characteristic of him that his 
opportunity never was neglected. 


PRODUCTION ON A SCIENTIFIC BASIS 


“But Dr. Burton alone never could have accomplished 
what has been done by the Standard Oil Co. of Indiana. 
There has been much discussion in big corporations as 
to the best method of correlating the scientific force 
with the manufacturing force. All sorts of experiments 
have been attempted and all sorts of systems have been 
devised. The system worked out by the Standard Oil 
Co. of Indiana, largely at the instigation of Dr. Burton 
and of recent years under his guidance, is unique and 
amazingly successful. None but a scientifically trained 
man would have dreamed of such a system and the opera- 
tions of the Indiana company are the best demonstration 
of the industrial value of scientific training. 

“The system of this company is founded on the 
premise that a scientifically trained man is a good man 
for any job; the scientific staff does not co-operate with 
the manufacturing staff—it has become the manufactur- 
ing staff. The practice, so far as concerns chemists, has 
been to take on trained men for the laboratory force 
precisely as in many other plants. After brief asso- 
ciation with the laboratory, during which the newcomer 
can become familiar with the peculiar problems of the 
works and particularly of some special department to 
whose problems he is assigned, he leaves the laboratory 
and goes into the works in some subordinate capacity. 
It then becomes his prime duty to test, on a practical 
scale, whatever improvements may fall within the sphere 
of his department. Having once become established in 
the works, it has been found that almost without excep- 
tion the technical men become excellent. executives and 
their promotion, is rapid. 
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“The result is that the manufacturing department of 
the Standard Oil Co. not only maintains an excellent re- 
search department, but that the whole manufacturing 
organization from top to bottom is largely dominated 
and controlled by men of scientific training. The Stand- 
ard Oil Co. of Indiana is unique in this regard, and the 
tremendous success of its manufacturing department 
must be very largely attributed to the superb organiza- 
tion which Dr. Burton conceived and has built.” 


THE BURTON PROCESS 


After showing how thoroughly this system has been 
applied in the Whiting refinery, which is the largest 
plant of the company, Mr. Wiles turned his attention 
to the industrial significance of the Burton process. 

“No industry was ever so profoundly modified by any 
process as the oil business has been modified by this 
process. How profoundly the Burton process has af- 
fected the refining practice in plants where it is in full 
operation can never be thoroughly comprehended by one 
outside of the industry. There are, however, some 
points which might be overlooked which are illustrative. 

“The Burton process has more than doubled the yield 
of gasoline from a given quantity of crude run. Prac- 
tically, this means that a given quantity of crude oil 
supplies twice as many engines with fuel. But these 
engines have to be lubricated, the cars they propel 
have to be provided with grease, and the very road sur- 
faces upon which they run have to be provided with 
asphalt. The increased supply of gasoline has enor- 
mously increased the demand for these other products, 
and, at the same time, the normal increase in demand 
for other petroleum products, such as wax, petroleum 
jelly, etc., has been greatly augmented, as might be 
expected with the increase in population. 

“The problem of finding the increased supplies of all 
these commodities, when more than twice as much of the 
crude oil run is going into gasoline, has been extremely 
serious. Indeed, at times, some oil refineries have been 
essentially on a lubricant basis—i.e., the amount of 
crude run was determined primarily by the lubricants 
demand instead of the gasoline demand, but the inge- 
nuity of the scientific staff has proved itself entirely 
equal to the problem. Running methods throughout the 
plants have become modified in one way and another to 
produce all the needed products in quantities so balanced 
as to meet the market demands, but the practical work- 
ing out of the Burton process by no means has consisted 
in setting up the Burton stills and running them as a 
side line or excrescence of the refinery. The entire 
operation of the refinery has had to be readjusted fun- 
damentally to co-operate with the pressure still plant. 

“And it may be added that the profound shift in the 
ratio in which products are being produced and the prac- 
tical withdrawal by the Standard Oil Co. of Indiana 
of gas and fuel oil from the market has very pro- 
foundly modified marketing methods. The full extent 
to which the changes in marketing methods, largely 
caused by the existence of the Burton process, may 
affect this and other industries in the future is prob- 
lematical. The new problem was met satisfactorily but 
in a manner which may have far-reaching future con- 
sequences.” 

In concluding his address, Mr. Wiles paid tribute to 
his associate in the following words: “In extending 
to William M. Burton this highest honor in your power, 
you honor one who has brought honor and credit to your 
profession, a scientist of scholarly ideals and high at- 


LF we 


ee ids 0 Dae 





Seeker 








102 


tainments, an organizer of broad vision and confident 
faith in the future, an efficient and successful executive 
and, perhaps greatest of all, a leader of men. Dr. 
Burton asks nothing of his men which he is not capable 
of doing himself. His greatest tribute, greater far 
than any award for scientific attainments, is the affec- 
tionate regard of those with whom he has worked for 
sO Many years and who know him best. Our greatest 
rewards are not degrees, or diplomas, medals or decora- 
tions, but the esteem and affection of our associates. 
These Dr. Burton has long had in abundant measure. 

“But in honoring him you celebrate a great achieve- 
ment of your own great profession. May this be only 
one of a host of like achievements which you have rea- 
son to recognize. May these awards, from year to 
year, mark equally great gifts to human knowledge 
and human comfort. The day of the chemist is here. 
You hold the future of industry.” 


Presentation Address 
By C. F. CHANDLER 


It is my privilege and very pleasant duty, as senior 
past-president of the Society of Chemical Industry 
residing in this country, to present to William Meriam 
Burton, A.B. and Ph.D., this fifteenth impression of 
the Perkin Medal, in recognition of his most original 
and valuable work in applied chemistry. 

Dr. Burton was born at Cleveland, Ohio, on Nov. 17, 
1865. He was graduated at the Western Reserve Uni- 
versity in 1886 with the degree of A.B. Subsequently 
he attended the Johns Hopkins University, taking the 
major course in chemistry under Prof. Ira Remsen, 
receiving the degree of Ph.D. in 1889. His papers 
published at this time in the American Chemical Journal 
attracted favorable attention in scientific circles. 

Soon after graduating he was engaged as chemist, in 
1889, by the Standard Oil Co. at Cleveland, Ohio, to 
assist in a process for refining the sulphur-bearing 
petroleum from the neighborhood of Lima, Ohio. In 
1890 he was transferred to the Standard Oil Co. of 
Indiana, where he served as chemist. In 1892 he was 
appointed assistant superintendent of the works, serving 
in this capacity until 1895, when he was made general 
superintendent. In 1911 he was elected director, in 
1915 vice-president, and in 1918 president, which latter 
position he still holds. 

My acquaintance with Dr. Burton began in November, 
1895. At that time there was a rumor in Germany 
that the Standard Oil Co. reserved the pure Pennsylvania 
oil for the American market and sent the foul-smelling, 
sulphur-bearing oil from Ohio, Illinois and Indiana to 
Germany. It was further rumored that the German 
Government was contemplating forbidding the importa- 
tion of this oil. 

It was quite true that this Ohio oil contained from 
? to 1 per cent of sulphur, and that when it was frac- 
tioned in the usual way, the fractions all carried portions 
of this sulphur and were offensive and unsuitable for 
the customary purposes. This was also true of the 
Canadian petroleum. But Herman Frash began the 
search for practical methods of removing this sulphur 
in 1885, at his Empire Company refinery at London, 
Ont., applying for his first patent in 1887, and by the 
end of 1894 had applied for twenty patents in this con- 
nection. His oxide of copper treatment applied to the 
usual fractions was a complete success and came 
promptly into use. So that the Ohio oil was in every 
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way fully equal in purity and value to the Pennsylvania 
oil. 

Fearing that the German Government might adopt 
some adverse legislation which it might be difficult 
to get repealed, the Standard Oil Co., requested me to 
go to Berlin and convince the government that there was 
no objection whatever to Ohio oil. In order to be thor- 
oughly informed, I visited and carefully inspected 
several of the refineries of the company—namely, Olean, 
Lima and Philadelphia. I found Dr. Burton in charge 
of the Lima works, and spent a day with him. He inter- 
ested me so much that I proposed that he should go 
with me to Berlin, to confer with the government officers. 

Late in November we sailed for England and made 
our way to Bremen, where we consulted with the Ger- 
man representatives of the Standard Oil Co. We then 
went to Berlin and consulted with representatives of 
the company there. Our interview with Count Posi- 
dowski, the Imperial Minister of the Interior, was en- 
tirely satisfactory. He willingly accepted the evidence 
we presented and all danger of adverse legislation dis- 
appeared. For the purpose of strengthening our posi- 
tion we then visited the Imperial Health Department, 
and the two petroleum experts, Professor Engler in 
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Carisruhe and Professor Louge in Zurich. We had no 
difficulty in satisfying all these authorities that Ohio 
oil was in no way inferior to Pennsylvania oil. 

Thus I had the pleasure of associating with Dr. Bur- 
ton on the most intimate terms for nearly 2 months and 
we became the best of friends. Ever since he became 
connected with the Standard Oil Co. in 1889 he has 
devoted his attention to the improvement of methods 
and means for converting the crude oil into the most 
valuable products, in the most economical manner, but 
his methods have rarely appeared in print. 


His GREAT INVENTION 


Dr. Burton’s great invention, which ranks with the 
manufacture of oil from coal, the boring into the earth 
for oil by Colonel Drake, the elimination of sulphur from 
the Canadian and Ohio oils by Frash, was his process 
for distilling the heavy, high-boiling fuel and gas oil 
fraction and lubricating oils under high pressure, at 
a high temperature, in order to convert them into light, 
low-boiling gasoline. 

In the earlier years the production of light oils, gaso- 
line, naphtha, etc., in the fractioning of crude petro- 
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leum, exceeded the demand. Fifty years ago the whole- 
sale price of refined burning oil was 25c. per gal., while 
the light oil, under the name of naphtha, was offered 
at 5c. a gal. Unscrupulous retailers bought both, and 
mixing them, facilitated “kerosene accidents.” The last 
year before this condition of the oil trade was made 
public through the New York City Board of Health, 
there were fifty-two deaths, chiefly of women and chil- 
dren, in New York City caused by kerosene accidents. 
But with the introduction of the internal combustion 
engine and the appearance of automobiles, motor cars, 
trucks, etc., the demand for gasoline has far outstripped 
the supply. 

Dr. Burton promptly attacked this problem of increas- 
ing the supply by converting the heavy, high-boiling 
oils into gasoline, by distilling them under great pres- 
sure at a very high temperature. It really seemed an 
impossible problem on account of the dangers of explo- 
sion. But Dr. Burton triumphed, and at the present 
time very large quantities of gasoline are supplied by 
this process, and the quantity may be largely increased 
as the process is more extensively adopted. 

I have not gone into details with regard to the 
process, because I am to be followed by the inventor 
himself. Incidentally I may add that a valuable variety 
of asphalt is produced as a byproduct from the cracking 
of the distillates of the crude petroleum, used in Bur- 
ton’s process of cracking into gasoline. 

Dr. Burton received the Willard Gibbs Medal,’ May 17, 
1918, at the meeting of the Chicago Section of the 
American Chemical Society, in recognition of his dis- 
tinguished work in petroleum chemistry. 

The following articles were published by Dr. Burton, 
in the American Chemical Journal, vol. 11, 1889: 

“On the Crystal Form of Metallic Zinc,” by George H. 
Williams and William M. Burton, page 219. 

“On the Action of Dilute Acids on Benzoic Sulphinide 
and the Analysis of Commercial Saccharin,” by Ira Rem- 
sen and William M. Burton, page 403. 

“A Rapid Method for the Estimation of Sulphur in 
Organic Compounds,” by William M. Burton, page 472. 

In the American Chemical Journal, vol. 12, 1890, were 
published: 

“A Method for the Detection and Estimation of Petro- 
leum in Oil of Turpentine, by William M. Burton, 
page 102. 

“The Atomic Weight of Magnesium, as Determined by 
the Composition of Its Oxide,” by William M. Burton 
and L. D. Vorce, page 219. 


U. 8. PATENTS ISSUED TO DR, BURTON 


Date of Date of 
Application Issue Number Title 
1904, Aug.12 1904, Oct. I! 772,129 Poocms of making hydroxy stearic 
1912, July 3 1913, Jan. 7 1,049,667 Manufacture of gasoline 
1912, Sept.23 1913, Mar.11 1,055,707 Process of producing asphalt 
1913, Aug.25 1914, Aug. 4 1,105,961 Manufacture of gasoline 
1914, Jan. 21 1914, Sept.29 1,112,113 Process for ucing wax from 
1915, Jan. 23 1915, Nov.16 1,160,689 eisai oe el, lis 

. . » svOV. ’ t i ti 

1915, Feb.20 1916, Jan. 11 1,167,384 Petraioun prolate agp 
1916, Nov.28* 1920, Junel5 1,343,674 Distillation of petroleum oils 


* Humphreys and Burton. 
CONFERRING THE MEDAL 
William Meriam Burton, Bachelor of Arts and Doctor 
of Philosophy: It gives me the greatest pleasure, as the 
representative of the Affiliated Chemical and Electro- 
chemical Societies of America, to place in your hands 


this beautiful Perkin Medal, as a token of the apprecia- 
tion and affection of your fellow chemists. 


See Met. & CHEM. Enc., vol. 18, No. 12, p. 647, June 15, 1918. 
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Address of Acceptance 
By WILLIAM M. BURTON 


The notification from your secretary, Dr. Rogers, that 
I had been appointed as a recipient of the Perkin Medal 
came to me as a most unexpected but happy surprise. 
The awarding of the Willard Gibbs Medal to me in 1918 
would seem to be sufficient recognition, on the part of 
American chemists, of the industrial work that has been 
done under my direction; and now comes this additional 
honor and distinction. I appreciate in the highest de- 
gree the compliment this medal conveys, and I hasten 
to express my most sincere thanks to the members of 
the awarding committee and to the societies they rep- 
resent. 

The work done under my direction which has perhaps 
attracted the most attention was carried on principally 
in the laboratory and refinery of the Standard Oil Co. 
at Whiting, Ind., a suburb of Chicago, and consisted in 
devising ways and means for the practical conversion 
of high-boiling fractions of petroleum into low-boiling 
fractions in such a way as to insure substantial yields 
of suitable products with a minimum loss and at a 
reasonable expense. 


THE PROBLEM OF MOTOR FUEL 


The problem became imperative with the advent of 
the internal combustion engine about 15 years ago. 
The most commonly known example of such an engine is, 
of course, the automobile motor, which, as constructed 
today, requires a fuel that evaporates at comparatively 
low temperature, has a high heat value expressed in 
British thermal units, burns without leaving objection- 
able residues, does not possess an objectionable odor, 
is low priced and can be produced in large quantities. 
Benzene, toluene and alcohol are fairly well suited for 
the purpose, but their cost and their small volume of 
production render them largely unavailable. 

The low-boiling fractions of petroleum naturally come 
into use for this purpose, and up to about 1910 the 
supply of this fuel was sufficient to meet the demand. 
In fact, the automobile provided an outlet for the sale 
of these products, which to some extent had been a drug 
on the market in the oil world. The older refiners in 
the country will remember when these so-called naphtha 
products were thrown away and permitted to run down 
the streams adjacent to the refineries, thereby causing 
a willful waste and a fire menace to the neighborhood. 

Prior to 1910 the average yield of naphtha or gaso- 
line products from crude oil in the United States was 
about 11 per cent. This yield represented only the 
amount of such products (of the quality desired at that 
time) normally present in the crude petroleum and 
capable of being separated by ordinary methods of dis- 
tillation at atmospheric pressure. Furthermore, this 
small yield was sufficient to furnish all that was needed 
for gasoline stoves and other industrial purposes prior 
to the use of the internal combustion engine for trans- 
portation purposes. 

When the automobile came into general use, however, 
it was perfectly clear that the normal yield of naphtha 
products suitable for fuel in self-propelled vehicles 
would not be nearly enough. At that time our refin- 
eries were selling about 40 per cent of the products of 
crude oil for use as fuel and for gas-making purposes 
in lieu of coal. The remaining 60 per cent represented 
the normal yield of naphtha and gasoline, illuminating 
and lubricating oils. 
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The above-mentioned 40 per cent fuel and gas oil 
comprised fractions boiling between 225 and 375 deg. C. 
These oils could, if necessary, be withdrawn from the 
market, and our problem was to convert them so far as 
possible into fractions boiling between 40 and 200 
deg. C., the product to be equal in quality to normal 
naphtha products and the yield and operating expense 
to be commercially feasible. 

Our first experiments were directed toward making 
a suitable product by superheating the high-boiling 
vapors as such, but without pressure, somewhat along 
the practice observed in making pintsch gas. We soon 
found, however, that this so-called “cracking” in the 
vapor phase required a temperature so high that the 
aliphatic hydrocarbons contained in the petroleum were 
largely converted into cyclic and aromatic bodies and 
fixed gases—unsuited for our purpose. The yield was 
poor and the quality most undesirable. Obviously our 
problem included the proposition of reducing the molec- 
ular weight without changing the general structure. 

We next tried the use of various reagents and cataly- 
zers, such as aluminum chloride and ferric oxide. Anhy- 
drous aluminum chloride, indeed, produced some rather 
remarkable results. The yield and quality of naphtha 
products were fairly satisfactory, but there was a sub- 
stantial loss of oil in the operations and the first cost 
of the anhydrous aluminum chloride, as well as the 
difficulty in recovering it from the residues, rendered 
this plan unattractive. 

Nearly 30 years ago Sir Boverton Redwood and Pro- 
fesscr Dewar in England had patented a pressure-dis- 
tilling process for the purpose of increasing the yield of 
kerosene oil from the residues of Russian crude petro- 
leum, but it never was applied industrially. It had been 
known, therefore, for some years that distilling petro- 
leum under pressure served to break down the high- 
boiling fractions into low-boiling fractions but, as far 
as we could learn, no one had ever done it on a large 
scaie and, in fact, such a proposition could not com- 
mend itself to a practical refiner because of the obvious 
dangers from explosions and fires that would be present 
in handling large stills under such conditions. 


EXPERIMENTS WITH 100-GAL. STILL 


But having tried everything else that suggested itself, 
we attacked the problem of distilling petroleum in con- 
siderable quantities (8,000 to 12,000 gal.) under pres- 
sure of about five atmospheres. The first still we built 
was of a welded design and was planned to handle 100 
gal. of the high-boiling fractions. Obviously, the raw 
materia! first to be tried consisted of the so-called fuel 
oil, or reduced crude, meaning the residue of crude oil 
after the more valuable products had been removed. 
We soon found that we could not work profitably with 
this product; when distilled with or without pressure it 
produced quantities of coke that deposited on the bottom 
of the still and caused a red hot bottom that would not 
stand any rise in pressure. The next proposition com- 
prised the use of high-boiling distillates from the crude 
—viz., oils boiling from 225 deg. C. upward. By using 
these oils as raw materials we obtained our first en- 
couraging results. We distilled these distillates at a 
pressure of about five atmospheres and were thereby 
able to hold down the temperature to a moderate figure, 
the cracking being done in the so-called liquid phase. By 
doing the work in this way we found to our intense 
gratification that the low-boiling fractions produced be- 
longed mostly to the aliphatic or paraffine series, which 
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were easily deodorized and finished into products suit- 
able for sale. Further, the yield of salable liquid was 
good and the production of fixed gases and coke small. 


THE First COMMERCIAL PRESSURE STILL 


Experimentally, therefore, our work was successful. 
But the big problem remained to be solved. Could we 
build large equipment that would, in a practical way, 
obtain the desired results and at the same time be 
durable and reasonably free from the fire hazard that 
always attends operations in an oil refinery? Some of 
our practical men said we could, but more of them said 
we couldn’t. In this case, however, the majority was 
overruled and we immediately prepared plans and speci- 
fications for a still 8 ft. in diameter and 20 ft. lonr. 
built of 4-in. mild steel plates, and holding a charge of 
6,000 gal. of raw material. It had a safety factor of 
5, the working pressure to be 100 lb., and the bursting 
pressure 500 lb. 

The still was built and charged, with many misgiv- 
ings on the part of the doubters, but with boldness and 
confidence exhibited by the rest of us. So soon as we 
had the still hot and pressure began to develop, we en- 
countered our first difficulty. The still was built in a 
wcrkmanlike manner and would have made a good steam 
boiler, but we found rivets and seams leaked badly under 
oil pressure where they would not under steam pres- 
sure. It was difficult to induce boilermakers to calk 
the leaks while the still was hot and under pressure, but 
we found men bold enough to do it and the first run 
was sufficiently encouraging to induce us to proceed 
further. But the leaks persisted until Nature came to 
our aid and the minute portions of oil in the leaks 
gradually carbonized and they closed without our aid. 

The experiments with the large still proved our re- 
sults with the small one—viz., the yield of suitable gaso- 
line fractions was good; the loss was trifling; the cost 
was reasonable, and the fire hazard under close cau- 
tion and supervision was not excessive. In addition, we 
were astonished to find that the residue remaining in 
the still contained substantial quantities of asphaltine 
actually created (from a distillate containing none of it) ~ 
by distillation under pressure. 


MiNoR DIFFICULTIES TO BE OVERCOME 


We learned early in the work that operating at 
moderate pressure required a substantial dephlegmating 
system that would return to the still the fractions boil- 
ing too high for our purpose, and permit the others to 
pass on. A suitable safety valve that would operate 
properly with oil vapors at high temperature had te be 
devised. It would require much more time than I have 
at my disposal this evening to give a full account of the 
many difficulties that arose. We had solved the big 
points, but there were many smaller ones. For suc- 
cessful results we must operate with the oil at tem- 
peratures from 370 to 400 deg. C. in the still. At 450 
deg. C. steel begins to lose its tensile strength and its 
capacity to withstand pressure. It is clear, therefore, 
that with this narrow margin great caution must be 
exercised to prevent overheating. The human element 
enters here, as it does in every feature of pressure-still 
operation, but we operated over 8 years with hundreds 
of these stills in daily use, and manufactured millions 
of barrels of gasoline by this method before we had a 
fatal accident. 

After making a number of runs with our 8 x 20 still, 
and in view of the fact that the demand for gasoline 
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was increasing at a rapid rate, we asked for an appro- 
priation of $1,000,000 to build sixty pressure stills 8 ft. 
in diameter and 30 ft. long, each charging 8,000 gal. of 
raw material. It required considerable argument to 
convince any of our directors that such a revolutionary 
proposition could possibly be successful, but finally they 
voted in favor of it, and we went ahead. 


THE PROBLEMS OF TODAY 


From the humble beginning of the 100-gal. still in our 
experimental laboratory, the Standard Oil Co. of In- 
diana has in operation today over 800 pressure stills 
having a gross charging capacity of 8,000,000 gal., and 
licensees under our patents are operating as many more, 
giving a daily production of 2,000,000 gal. of gasoline 
out of the total of about 12,500,000 gal. produced daily 
in the United States and Canada. 

This amount of gasoline makes possible the use of 
two millions of motor vehicles more than could other- 
wise have been supplied from a given consumption of 
crude petroleum, and as a corollary of that proposition 
and assuming 20 per cent of gasoline as a normal aver- 
age yield from crude oil, the pressure-still process is 
conserving for future consumption an amount of crude 
oil equal to nearly one hundred million barrels per year. 

The consumption of gasoline by internal combustion 
engines during the past decade has increased at a ter- 
rific rate. In 1910 the United States consumed approxi- 
mately 700 million gallons, while for 1920 the Bureau 
of Mines statistics show a total gasoline production of 
4 billion 600 million gallons, of which 850 millicn were 
made from natural gas, something over 3 billion gallons 
made by straight crude oil distillation and 750 million 
gallons made by the cracking process. Further, statis- 
tics show that while the increase in crude oil production 
during the past decade has been 142 per cent, the in- 
crease in gasoiine production has been over 700 per cent, 
and although some of this gasoline has been exported, 
the larger portion has been consumed by the ever-in- 
creasing number of automotive vehicles in this country. 

The increase in production of crude oil has not been 
commensurate with the increased demand for its prod- 
ucts, and the pressure-still process filled at least part 
of the gap. Naturally, one is inclined to speculate on 
what the future will be regarding an adequate supply 
of these important commodities. One suggestion would 
be that some of the large amounts of oil now being used 
for fuel and gas-making purposes be replaced with coal 
and substantial portions of the oil used for making 
gasoline, the coal consumption, in turn, to be replaced 
in part by the development of hydro-electric power. 

The American people are notoriously wasteful in the 
use of natural resources with which they are so highly 
endowed. It is hoped the work outlined above will be 
considered a slight contribution toward the curtailment 
of such waste. 
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Tungsten in the United States 

Conditions affecting the production of tungsten in 
the Boulder County, Col., district are outlined in a 
report just issued by.the United States Bureau of Mines. 

It was not until 1900, after the Caribou and Boulder 
County silver mines had been operated for 30 years, 
that the heavy dark mineral found as “float” and known 
to the miners as “heavy iron,” “black iron” and “barren 
silver” was recognized as an ore of tungsten. There 
was no development of importance, however, until 1914 
when the war-time demand for high-speed tool steel, 
of which tungsten is usually a component, became so 
great as to cause feverish activity among the owners 
of the known Boulder County deposits.’ In the tungsten 
mining camps the high prices brought about a boom 
similar to the booms caused by important gold dis- 
coveries. The price of tungsten rose to unheard of 
heights, $75 a unit or more being the quotation for 
nearly 2 months, and at least one lot is known to have 
been sold for $105 a unit. Such high prices caused the 
large users to import tungsten ores from South 
America, and later China, as these foreign ores could 
be laid down in this country very cheaply. As a result 
of these importations the market broke rapidly, and 
during the later part of 1916, 1917 and nearly all of 
1918 the price was fairly steady at about $25 a unit. 
The small demand, upon the signing of the armistice, 
together with the large importations and stocks held 
by dealers, forced the price down so much that early 
in 1919 all of the Boulder County producers were 
forced to suspend operations. 

Besides the well-known uses of tungsten for high- 
speed tool steel and incandescent lamp filaments it has 
been used for replacing platinum and platinum-iridium 
alloys for contact points in spark coils, voltage regu- 
lators, telegraph instruments and other electrical de- 
vices; wrought-tungsten targets for X-ray tubes; finely 
divided tungsten as catalytic agent in the production 
of ammonia from nitrogen and hydrogen; permanent 
magnets made by heating and quenching a steel con- 
taining 4 to 5 per cent tungsten and 0.5 to 0.7 per 
cent carbon; and in gas engine parts, such as valves. 





Exports of Vanadium From Peru 

Consul Claude E. Guyant of Lima reports in the 
Jan. 2, 1922, issue of Commerce Reports that during 
the calendar year 1920 198,760 sacks of vanadium 
ore, aggregating in weight 10,534 metric tons, were 
exported from Peru, all shipped to New York, the 
value of the ore being 2,474,562 soles, which was 
equivalent to $1,237,281 (sole = $0.50)—i.e., 234.90 
soles ($117.45) per ton. 

In the first 6 months of 1921 there have been only 
four shipments of vanadium ore, aggregating 44,562 
sacks with a total weight of 2,362 metric tons, valued 
also at $117.45 per ton, despite the fact that Peru- 
vian exchange has been more than 20 per cent below 
par during the year. 

The local office of the corporation that has been the 
principal exporter of this ore advises that the maxi- 
mum vanadio-acid content of the Peruvian product 
during the past 2 years has been 26 per cent, the average 
being 20 per cent. 





'The development of milling practice in Boulder County, the 


ore-dressing methods in use and the locai manufacture of ferro- 
tungsten and tungstic oxide are described in Bulletin 187, ‘“Treat- 
ment of the Tungsten Ores of Boulder County, Colorado,” by J. P. 
Bonardi and J. C. Williams, which may be obtained on applica- 
eation to the Director of the Bureau of Mines, Washington, D. C. 


arian ar 








106 





CHEMICAL AND METALLURGICAL ENGINEERING 





Vol. 26, No. 3 





What Are the Universities and Technical Schools Doing to 
Train Their Undergraduates in Industrial Relations? 





The Engineering School Curriculum Should Contain Courses in the Principles of Industrial Organization, 
Cost Finding, Wage System and the General Economics of Industry — Study of Human 
Relations Important—Student Should Be Prepared to Build a Better Industrial World 
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nical schools doing to train their undergraduates 

in industrial relations?” is very closely tied up 
with the question, “What can universities and technical 
schools do along these lines?” and a consideration of the 
latter question is in a measure an answer to the former. 
Both questions involve a consideration of the basic func- 
tion of such institutions. 

One of the most important developments of recent 
years is the popular recognition of the efficiency of 
engineering methods. A few years ago the word “en- 
gineering” was used almost exclusively to denote activi- 
ties connected with the design, construction and opera- 
tion of machinery, the construction of highways and 
bridges and similar undertakings. Today we hear of 
“Industrial Engineering,” “Efficiency Engineering,” 
“Financial Engineering,” “Human Engineering,” and 
others of similar portent. At first sight some of these 
terms may seem unwarranted, but they have been coined 
for lack of better nomenclature. They simply indicate 
the gradual passing of the old empirical and speculative 
methods of attacking the problems of industry and the 
steady zrowth of the more scientific methods that have 
become identified with the work of the engineer and 
scientist. 


EXISTENCE OF ENGINEERING TYPE OF MIND MUST 
BE RECOGNIZED 


Not less important is the recognition of the existence 
of the engineering type of mind just as we have long 
recognized the legal type of mind. Natural talents dif- 
fer, one man being well suited for the study of law and 
another for the study of engineering or some other 
calling. The engineering mind is the result of a fairly 
definite training of an intellect fitted for such work, 
and the same is true of law or medicine. And it should 
be carefully noted that this training is fairly well de- 
fined in both quantity and content. If this were not so, 
it would be possible to develop lawyers on some other 
basis than is now employed and doctors could no doubt 
be trained without studying medicine. Any course of 
technical study, therefore, that involves a marked weak- 
ening of the fundamentals of engineering education can- 
not be expected to produce men with engineering minds, 
and this should be kept constantly in view in discussing 
the possibilities of the engineer in any portion of the 
industrial field. 

Now the engineer has found an ever-increasing field 
of usefulness in recent years. Viewed originally as a 
technical adviser of industry, he has been gradually 


[oe question, “What are the universities and tech- 


*Reprinted from the Proceedings of the Academy of Political 
Science, Kent Hall, Columbia University, New York City, vol. 9, 
No. 4, Japuary. 1922, on “Constructive Experiments in Industrial 
Co-operation Between Employers and Employees.” 


drawn over into the administrative field, from the very 
necessities of the case. As industry has become more 
technical and more complex it has been found imperative 
to employ technically trained men to supervise industry 
of many kinds. And the technically trained man, bring- 
ing his own peculiar methods to bear on problems of 
administration, has already made an assured place for 
himself as an executive. There can be little doubt that 
the near future will see the engineer a dominant figure 
in the administrative side of industry. This must 
necessarily be so in a civilization such as ours, which 
depends so largely upon engineering for its existence. 
As a result of these extended activities, there has grown 
an increasing demand from practicing engineers and 
employers that engineering students be given some in- 
struction in economics and such aliied studies as refer 
to the problems of management. And hence practically 
all good engineering schools in this country include in 
their curriculum more or less instruction along these 
lines. 


STUDY OF THE HUMAN FACTOR IN INDUSTRY 


But this closer contact with the administrative side 
of industry has brought the engineer face to face with 
the greatest problem of all ages—namely, the status of 
the human factor in industry. Whether he wills it or 
not, he must face this problem and make an effort to 
solve it. Others have tried with little success and it re- 
mains to be seen whether the engineer with his more 
scientific methods of attacking industrial problems will 
succeed in solving this most ancient of all industrial 
problems. 

A recognition of this further extension of the engi- 
neer’s activities has brought an insistent demand that 
the curriculum of engineering schools be still further 
modified to include instruction and study in human re- 
lations. The demand is logical and deserves very careful 
consideration on the part of those who are responsible 
for technical education. As yet no marked modification 
of this kind has been made except in a few isolated 
instances. 

While the character of the modifications desirable in 
engineering curricula is well defined, the degree to which 
it is permissible to carry these modifications is not so 
obvious. Every technical school in the land is beset by 
urgent requests; in some cases amounting to a demand, 
that the course of instruction be modified to suit some 
peculiar industry or the opinion of some particular group 
of people. Financiers and bankers wish to have their 


particular field more fully represented. The advocates 
of the many forms of efficiency engineering have their 
own peculiar modifications, and those interested in uplift 
work are advocating complete courses in “human engi- 
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neering” (which expression I detest) to replace in a 
large measure the courses of instruction now in use. 

The tendency of the overenthusiastic teacher is to 
answer these many and conflicting demands by organiz- 
ing highly specialized courses of instruction that will 
prepare the student admirably for a definite and narrow 
portion of the industrial field at the expense of a broad 
and solid foundation for his life’s work. As a conse- 
quence there are now appearing in answer to these de- 
mands some narrow and highly specialized courses of 
instruction such as are suggested in the foregoing. 
We find elaborate shop organizations for teaching the 
details of scientific management, so called, and several 
varieties of special courses in administrative engineer- 
ing; and some courses have already been established in 
human engineering, whatever that may be. 


HIGHLY SPECIALIZED COURSES DEMANDED BY THE 
INDUSTRIAL MANAGER NoT DESIRABLE 


Now without doubt there are some places where spe- 
cial courses of the kinds mentioned are justifiable in 
the higher technical schools just as specialized trade 
schools are often justifiable in the lower grades of edu- 
cational activity. But these special courses do not solve 
the general problem and there are certain grave objec- 
tions to these highly specialized courses so strongly de- 
manded by the industrial manager. It should not be 
forgotten that the primary reason why the engineer has 
been found useful in managerial work is his knowledge 
of the fundamentals of engineering design and con- 
struction and the trained mind that he brings to the 
consideration of problems of management and organi- 
zation. That is, aside from personal qualifications that 
are inherent and cannot be acquired, the technical gradu- 
ate is good material from which to make an executive 
simply because he is primarily an engineer by training. 

The character of engineering fundamentals and the 
amount of time that should be spent upon each one is 
fairly well agreed upon by educators and engineers who 
have given this matter careful thought. And the con- 
stant pressure that has been exerted for many years 
upon the technical colleges by the advocates of special 
training of many kinds has resulted in reducing these 
fundamentals to a minimum. This in itself has been 
a beneficial influence, but it must not be extended too 
far. It is not claimed, of course, that the content of 
these fundamentals, or the methods of presenting them 
are all that is to be desired. There is much more work 
to be done along these lines than some of us may be 
aware of. But at the most these fundamentals can only 
be concentrated and made more presentable; they cannot 
be eliminated as some would have us do and still prepare 
men who will possess the engineering mind. In engi- 
neering colleges that require the equivalent of a high 
school training at entrance it takes about three years to 
teach the average student the fundamentals of engineer- 
ing, leaving one year in which to give him some prac- 
tical applications of these fundamentals in some particu- 
lar portion of engineering practice. This year of appli- 
cation is not necessarily the senior year, but may be 
spread out over one or more of the last years of col- 
lege life. This amount of academic time is also avail- 


able, therefore, for special instruction in economic and 
humanistic studies for those who wish to pursue an 
administrative career. 

There is of course the alternative so often and so 
naturally advocated of lengthening the college course to 
five or even six years as has been done to some extent 
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in law and other courses. A discussion of this solution 
is beyond the limitations of this article. This solution 
has been tried in several places but so far as the writer 
is aware there is little reason to believe that such a 
lengthening of the course will become universal in the 
near future, and there is no reason to believe that the 
arguments that resulted in lengthening the course in law 
are fully applicable to engineering. This discussion will 
be confined therefore to standard four-year courses 
which normally send the graduate into the practical field 
at about twenty-three or twenty-four years of age. In 
general, the writer believes that this is about as late in 
life as a young man should begin actual service in the 
industrial field. 


EDUCATIONAL CONTENT OF A FOUR-YEAR COURSE 


The particular problem under discussion reduces itself, 
therefore, to the selection of an educational content that 
can be incorporated into the ordinary four-year course of 
instruction that will give all students in the college 
some instruction in the fundamental principles of or- 
ganization and management, some instruction in basic 
economic theory and as much instruction as possible in 
subjects dealing with human relations in industry. This 
content, so far as industrial organization and economic 
theory are concerned, is not difficult to find. Thus all 
engineers should receive instruction in the elementary 
principles of industrial organization, cost finding, etc., 
wage system, time and motion study and the general 
economics of industry. If possible, these subjects should 
be given before the senior year so that in the senior 
year the student who so desires may specialize as far 
along the lines of industrial organization as other stu- 
dents can in such lines of study as gas-engine and steam- 
engine design, electrical engineering, etc. Space forbids 
a more detailed statement of such a plan, but actual 
experience has already shown that such a course will 
give the student a sound engineering foundation and a 
good grasp on the fundamentals of economics and in- 
dustrial organization and management. It will not de- 
velop specialists in this or any other line of work nor 
will it necessarily develop the peculiar personal qualities 
so often demanded by industrial managers who have 


‘peculiar managerial problems to solve. 


CONTENT OF A COURSE IN HUMAN RELATIONS IN 
INDUSTRY DIFFICULT TO DEFINE 


The educational content of a course in human relations 
in industry is not so easy to define despite the very large 
amount of literature that has appeared on this subject. 
Of course a considerable discussion of human relations 
in industry is necessarily involved in any discussion of 
industrial management. But the entire subject of 
human relations is controversial, to say the least, at 
present, and the teacher can find little in the industrial 
field itself that will aid him in drawing accurate con- 
clusions. Certainly the average industrial manager can 
throw little light upon the most important matter if the 
results one sees in the industrial field are any indication. 
Of course there is a considerable literature of the “up- 
lift” kind and there have been many experiments along 
the line of welfare work, so called, which, because of 
their failures or successes, indicate that certain efforts 
may be desirable or undesirable. But a sound philosophy 
of what human relations in industry should be has not 
as yet been formulated—at least none that goes beyond 
a general advocacy of the Golden Rule. Perhaps all that 
the teacher can do is to call the attention of the student 








108 


to this field and direct his thoughts to this, the greatest 
of all problems. This in itself is something, as it should 
stimulate the thoughts of these future industrial man- 
agers to think of these matters at an early age and long 
before the age at which most men begin to appreciate 
this problem. And most certainly everything possible 
should be done to keep the human element in industry 
before him and thus offset as far as possible the some- 
what detached and materialistic attitude of mind that 
is so often found in those who concentrate their atten- 
tion on pure and applied science. 

It is not asserted that a training such as is outlined 
in the foregoing is essential for all industrial managers. 
We are discussing only the training of high-grade tech- 
nical men who may be expected to become industrial 
leaders in a large way. There can be no doubt that 
many of the proposed courses of training that contain 
little or no science and engineering will be found of 
great value in training certain types of. men. Schools 
of commerce have long been successful in training men 
for business with very little science, pure or applied, 
in their curriculum; and such courses modified by the 
introduction of a limited amount of pure and applied 
science should be of great value to a large number of 
prospective industrial workers. But such courses do not 
produce the engineering type of mind. They are not 
courses in engineering at all, but are often attempts to 
produce this type of mind by using other educational 
content and at the same time giving considerable atten- 
tion to the practical aspects of industrial organization 
and management. If this can be done, then, as previously 
stated, lawyers can be trained without studying much 
law. And those who now so strongly advocate modifica- 
tions in the engineering courses and the substitutions of 
large amounts of instruction in industrial relations 
would be the first to discover that the product of such 
curricula was not what they had expected. 


CLOSER CO-OPERATION NEEDED ON THE PART OF 
INDUSTRY 


And the industrial manager must learn that he has 
duties to perform which up to the present he has shirked 
or performed but poorly. For after the college has done 
all it can do for the prospective industrial worker he 
still is merely good material from which the industrial 
manager may, if he will, mold an efficient and intelligent 
industrial leader. The average industrial manager ex- 
pects to receive from the college a full-fledged engineer 
or manager, while at the same time he would not think 
of permitting a newly-graduated doctor to remove his 
appendix. The technical schools should and can teach 
fundamentals, but the burden of adapting and special- 
izing the graduate to fit any particular industry should 
rest squarely upon-the shoulders of the industrial man- 
ager and of the industry where it rightly belongs. It 
should be said in all fairness that many progressive in- 
dustrial managers have already recognized the truth of 
this statement as is shown by the special provisions now 
made by industrial concerns to adapt the college gradu- 
ate to suit their specific needs. Closer co-operation is 
much needed along these lines. 

Furthermore, these considerations are not the only 
ones to which the colleges must give heed. The primary 
object of the technical schools was to send out men who 
would be useful to the industries. Most of the technical 
colleges have not got far beyond this strictly utilitarian 
viewpoint and the demands of industry tend to keep this 
viewpoint constantly before them. Our national ideals, 
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however, have changed greatly since technical colleges 
were first organized. A new industrial day has dawned 
in which profits, as such, are not the most important 
consideration, and industry is coming to be looked upon 
as a means of supporting human existence, not as a 
means of corporate profit. We have become more in- 
terested in men than in machines. 


THE KIND OF INDUSTRIAL EFFICIENCY TO BE 
DEVELOPED 


Industrial efficiency we must develop, but the fruits 
of this efficiency must be for all if we adhere to our 
present national ideals of democracy. An efficiency that 
benefits the employer and not the employees, or an effi- 
ciency that builds up the state at the expense of the 
individual, is foreign to these ideals. If technical gradu- 
ates are to take an active part in industrial management, 
and it seems assured that they will, the colleges will be 
remiss in their duty if they do not include in their course 
of instruction such work as will give their students some 
idea of the modern views of the distribution of the fruits 
of industry. Here is an educational problem and an 
educational content to be formulated regarding which 
little is said in the criticism of the technical graduate, 
though it is one of the most important of educational 
problems. “Where there is no vision the people perish,” 
said the prophet of old, and this is as true today as it 
was thousands of years ago. Efficient industrial man- 
agers we must have; but if the republic is to endure we 
also must have industrial managers whose vision will 
be great enough to look beyond the petty requirements 
often laid upon the technical school for the man who, 
while useful to his industry, can also do something to 
make industry more useful to all men. 

For after all, ideals and not technical developments 
move the world. The recent remark of a great indus- 
trial leader that if he had his way he would put business 
men at the headships of our colleges and universities 
shows a lamentable lack of knowledge of the principal 
purpose of such institutions. Technical and commercial 
efficiency we must have, and the problems of production 
must be solved. But it will avail us nothing if we can- 
not also solve the problem of human relations. Our 
business men and financiers cannot lay claim to much 
progress in solving this last problem. Yet it is the one 
great problem and one that requires not only industrial 
knowledge but high idealism and a love for humanity. 
It has been charged that the colleges and universities 
are too far removed from industry and the practical 
things of life. This may or may not be true, but it is 
sincerely to be hoped that there will always be in this 
land great institutions of learning that are not domi- 
nated solely by industry or industrial ideas, where great 
teachers will have an opportunity to prepare men not 
only for the industrial world that now exists, but will 
also be free to prepare them to build a better industrial 
world to come. 


Michigan Leads U. S. in Paper Mill Growth 

Michigan has led all other states of the Union in the 
growth of the paper industry during the past 5 years, 
as in this time 27 new mills have been constructed and 
placed in operation, increasing the number from 39 to 
56. There are now 105 paper machines in service, as 
compared with 89 machines installed in 1917. Kalama- 
zoo and Monroe are the centers of the industry in the 
state. Kalamazoo leads the country in the manufac- 
ture of book papers. Monroe leads in boxboard. 
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Brittleness Developed in Pure Lead by Stress and Corrosion 





It Has Been Known That Corrosion Induces Intercrystalline Brittleness—It Is Now Shown That Damage 
Is Accelerated by Accompanying Stress—A Method Is Noted of Making Large 
Columnar Crystals or Stalactites of Metal 


By HENRY S. RAWDON, ALEXANDER I. KRYNITSKY anp JULIUS F. T. BERLINER* 





the condition of intercrystalline brittleness some- 

times found in lead by which the metal may be 
changed to the form of a granular powder is the result 
of selective corrosion of certain portions of the material 
rather than to an allotropic change, as had been pre- 
viously stated by some investigators. The results 
obtained by Thiel’ confirm those given in the publica- 
tion referred to above. It was shown further that the 
readiness with which such intercrystalline brittleness 
may develop is a function of the purity of the metal 
and that by a selective corrosive attack of impurities 
existing as intercrystalline lodgments the change is 
brought about. By the use of suitable corrosive agents, 
even very high-grade lead can be made to exhibit inter- 
crystalline brittleness to an appreciable extent. 


[: A previous publication’ it has been shown that 


SIMULTANEOUS ACTION OF TENSILE STRESS 
AND CORROSION 


Lead, as cable sheathing and in other similar forms, 
is sometimes subjected to considerable tensile stress 
during its service. For this reason a series of experi- 
ments to demonstrate the influence of externally applied 
stress upon embrittlement seemed very desirable. 

The material from which the specimens were prepared 
was of very high purity’ (99.99 per cent) in order to 
minimize any effect caused by impurities in the mate- 
rial. It was cold-rolled into rods of # in. diameter 
and then drawn to a 0.164-in. diameter wire. Speci- 
mens approximately 10 in. long were cut from the wire 
and annealed for 2 hours in an oil bath at 216 deg. C. 

In the determination of the mechanical properties of 
lead, the results are influenced in a very marked degree 
by the conditions under which such properties are deter- 
mined, particularly by the rate at which the load is 
applied. The ultimate tensile strength of the material 
to be used was determined by a “dead weight” loading 
by the addition of small weights, approximately 4 oz. 
each, to a container suspended at the free end of a speci- 
men held in a clamp. A period of approximately 10 
minutes was required for the addition of sufficient load 
to break a specimen. The material was found to have 
an ultimate strength (as determined under these condi- 
tions) of 1,705 lb. per sq.in. 

The appearance of the fractured ends of a lead wire 
broken in this way is shown in Fig. 1. In this case, 
however, the specimen was loaded with a weight of 
only 710 Ib. per sq.in. and a period of 12 days was re- 





Published by permission of the Director, Bureau of Standards. 

*Physicist, Associate Saget and Laboratory Assistant, 
respectively, Bureau of Standards. 

1H. S. Rawdon, “Intercrystalline Brittleness of Lead,” Bureau 
of Standards Sci. Papers 377. 

2A. Thiel, “The Apparent Allotropy of Lead,” Ber., vol. 53B, 
pp. 1052-66 (1920). Also Chem. Abs., vol. 14, p. 3006. 


*The material used was the high-grade lead described in Sei. 
Paper 377. 


quired to cause fracture. In addition to the sharp 
“necking-down,” a characteristic roughening of the 
surface for some distance back of the break occurred. 
The specimen also showed a trace of what appeared to 
be intercrystalline fissures,‘ in the roughened portion. 

For demonstrating the effect of the simultaneous 
action of tensile stress and corrosion, a cylindrical glass 
container was fitted around the central portion of each 
specimen. The solutions used and the applied loads are 
summarized in Table I. In each case the corroding 
solution surrounded the lead specimen for a distance of 
approximately 1 in., and the surface of the liquid was 
covered with a thin layer of sperm oil to prevent exces- 
sive evaporation and also to minimize the accelerating 
effect of atmospheric oxidation. The loads applied to 
the specimens were arbitrarily chosen, one-tenth, one- 
fourth and one-third of the ultimate strength in ten- 
sion, as previously determined, being used. The 














FIG. 1. PURE LEAD BROKEN AFTER HOLDING 710 LB. 
PER 8Q.IN. FOR 12 DAYS. x 3 


attempt was made to employ a maximum load of one- 
half the ultimate tensile strength of the material, but 
it was found impossible to use such a load on account 
of the flowing of the metal and subsequent breaking 
in the grips. 

From the results summarized in Table I it will be 
seen that many of the specimens which were surrounded 
by the mildly corroding liquids failed from various 
causes before the completion of the test. In some cases 
fracture occurred in the grips on account of the gradual 
flowing of the metal at these points under a larger stress 
at these portions caused by the flattening of the mate- 
rial. The ability of lead to flow gradually under the 
continued application of a load which may be very much 
less than the “tensile strength” of the material is very 
characteristic and also well known. 

In most of the specimens for which the test period 
was rather long, considerable localized corrosion 
occurred just above the oil layer. On account of the 
disturbance of the rack on which all the weighted 
specimens were hung, by reason of the breaking of 
specimens at different intervals and from accidental 





*W. Rosenhain and S. L. Archbutt, “Intercrystalline Fracture of 
Metals Under Prolonged ‘~ =e of Stress,” Proc. Roy. Soc. 
London, vol. A96 (1919), p. 56. 
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TABLE lt. EFFECT OF THE SIMULTANEOUS ACTION OF TENSILE STRESS AND CORROSION UPON LEAD 
Load Time 
Applied to Interval 
Specimen Unit Before 
: 0.164 In Stress Fracture 
Specimen = Diameter, — puted, 
No. Liquid Surroundine Stressed Specimen Lb. perSq.In. Days Remarks 
1 Distilled water... 3.6 "70 so SPS dave intact; no evidence of embrittlement after 
ays. 
2 Distilled water. . 9.0 426 San Broke in grip after approximately 200 days 
3 Distilled water. . 12.0 568 ne Broke in 83 phd mee above oil layer, no pm of 
; embrittlement. 
4 N32 aqueous lead acetate solution 3.6 i70 Be. on intact; no evidence of embrittlement after 
ys. 
5 N2 aqueous lead acetate solution. 9.0 426 7a Broke in 202 days, just above the layer of oil. 
6 Nez aqueous lead acetate solution........ ‘ 12.0 568 sbi re early in the test period, record lost. No embrit- 
iement. 
7 N aqueous lead acetate 3.6 170 nr Specimen intact after 340 days. embrittlement started, 
. intercrystalline fissures have form 
« N aqueous lead acetate 9.0 426 ; Broke in 192 days, just above the lower grip. 
9 N aqueous lead acetate 12.0 568 117 
10 N2 aqueous lead acetate solution + N2 nitric acid. 3.6 170 94 Fig. 4. 
iT Nz aqueous lead acetate solution + N¢2 nitric acid... . 9.0 426 21 Figs. 2 and 3. 
12 Nz aqueous lead acetate solution + N2 nitricfacid... 12.0 568 15 Fig. 5. 
13 N aqueous lead acetate solution + V nitric acid 3.6 170 13 Fig. 6. 
14 N aqueous lead acetate solution + N nitric acid 9.0 426 9 Fig. 7. 
15 N aqueous lead acetate solution + N nitric acid 12.0 568 5 Fig. 8. 
jarring of the liquid in the cups surrounding the lead to occur. The regularity in the rate at which failure 


samples, some of the specimens became covered with a 
slightly emulsified layer of lead acetate for a short dis- 
tance above the surface of the oil layer. The difference 
in the rate of corrosion along the bar was great enough 
in two cases as to cause the specimen to fail in the 
upper part before the portion surrounded by the cor- 
roding liquid was appreciably attacked. 

The results obtained (Table I) plainly indicate that 
embrittlement of lead quickly results when the metal 
is submitted to the simultaneous action of tensile stress 
and corrosion. Figs. 2 to 8 show the characteristic 
appearance of specimens after the attack. The fact 
that the fissures which form are intercrystalline was 
readily revealed by microscopical examination of longi- 
tudinal sections of broken specimens. 

In general, the results of the tests indicate that while 
the application of a tensile stress powerfully accel- 
erates embrittlement of lead, corrosion is: of more 
fundamental importance in causing the embrittlement 
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FIGS. 2 TO 8 PURE LEAD BROKEN UNDER COMBINED 
STRESS AND CORROSION, AS NOTED IN TABLEI. xX 3 


occurred with respect to the concentration of the cor- 
roding solution and also to the magnitude of the applied 
stress suggests very strongly that after a sufficiently 
long interval of time the specimens subjected to the 
action of the very mildly corroding solutions would 




















FIG. 9. COARSE-GRAINED LEAD AFTER 42 DAYS IN 2N 


NITRIC ACID PLUS N LEAD ACETATE. 
NATURAL SIZE 


behave in a similar manner if other conditions do not 
interfere. However, whether lead is sufficiently soluble 
in distilled water to permit failure by “intercrystalline 
brittleness” to occur is not apparent and can only be 
conjectured. 

It is not to be concluded that embrittlement of lead 
always necessitates a corrosive attack of the metal. 
It has been known for some time by users of lead cables 
that overhead cables on bridges and similar structures 
which are subject to vibration must be supported in a 
special way so as to minimize the vibratory effect on 
the cable, otherwise embrittlement cracks will develop 
as a result of the stress conditions. Such cases have 
recently been described by Archbutt.*’ The intercrystal- 
line character of cracks produced under such conditions, 
however, is not so evident as when corrosion is one of 
the factors which bring about their production. 


CORROSION OF COARSELY GRAINED LEAD 


The fact that the corrosive attack of lead is truly 
intercrystalline is shown in Fig. 9 in a very striking 
manner by the use of excessively coarsely grained 
material.° 

In Fig. 9 is shown a 2-in. section of a lead “stalac- 


‘L. Archbutt, “Failure of Lead Sheathing of Telegraph Cables, 
Contribution to Synposium on Effect of ar itt supp ication of 
Stress on Metals,” J. Faraday Soc., vol. 16, April 

"Some very coarsely we ‘bars in the aN “ot icicles or 
stalactites were pre John 
Physicist, Bureau o 
to touch the surface of the molten metal and, 
amount of lead had solidified upon it, was slowly moved u 
at a carefully controlled rate. By perly adjus' the rate 
at which the roa is moved a bar o lead " eoumliine an icicle 
in shape may be produced, consiating of a relatively very smal? 
number of crystals. In some cases a single crystal may form the 
entire cross-section of the rod. 
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tite” after corrosion for 43 days in a nitric acid solu- 
tion. It will be noted that the crystals, as seen on the 
end of the corroded specimen, are separated from one 
another by conspicuous “ditches,” the width and depth 
of which can be readily observed without resorting to 
the use of the microscope. The chemical analysis of 
lead used indicated the composition to be as follows: 
Lead, 99.94 per cent; copper, 0.03 per cent; and 
antimony, 0.03 per cent. The depth and width of the 
intercrystalline “ditches” which form during corrosion 
appear to be related closely to the grain size and to be 
more prominent than might be expected from the small 
percentage of impurities in the metal. This suggests 
that, at least in the case of lead, the intercrystalline 
impurities may not be entirely responsible for the 
intercrystalline attack during corrosion. 


SUMMARY 


The results obtained in the preceding experiments 
in connection with those previously described in the 
publication cited in footnote 1 indicate that lead is 
quite different from the other soft metals in its behavior 
upon prolonged corrosion. This metal, even of a very 
high degree of purity, develops intercrystalline brittle- 
ness when subjected to a corroding medium, particu- 
larly of an acid nature, for a considerable period of 
time. The application of an externally applied stress 
while subjected to the action of a corroding solution is 
a powerful adjunct in producing intercrystalline brittle- 
ness, as was exemplified in the case of lead. Specimens 
broken in tension under such conditions have an appear- 
ance characteristic of a brittle material. Examination 
readily shows, however, that only the “bond” between 
adjacent crystals has been affected; the grains them- 
selves retained their ductility and other characteristic 
properties. 


Sulphuric Acid Tank Leaks Caused 
by Wood Borers 


By C. E. CRESSE* 


ANKS for holding sulphuric acid at the Chicago 

Heights plant of the Armour Fertilizer Works were 
built from North Carolina pine cut in the winter. The 
bottom of each tank was formed from 2 x 8-in. planks 
laid flat, and the sides and ends were made up by laying 
2 x 8-in., 2 x 6-in., and 2 x 4-in. planks flat with the 2-in. 
edge next to the inside of the tank, which was lined 
with sheet lead about 4 in. thick. Reference to Fig. 6, 
page 336, CHEMICAL & METALLURGICAL ENGINEERING, 
vol. 24, 1921, will give a clear idea of this method of 
construction. 





HOLES NoT APPARENT TO THE EYE 


The tanks were filled with 50 per cent sulphuric acid 
in May, and when 5 weeks later they began leaking, 
the acid was drawn off and an investigation made. 
Considerable difficulty was encountered in locating the 
trouble because no holes were apparent to the eye on 
the interior lining. The approximate locations of the 
leaks were determined by the moist spots in the wood 
on the outside, the lead was cut and curled back and the 
work of the wood borer disclosed. 

Specimens of the beetle were sent to a Washington 
government department, where it was identified as the 





*General Superintendent, Armour Fertilizer Works, Chicago 
Heights, IL 
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Capricorn beetle, more commonly known as the Goat 
beetle or Sawyer worm. This Southern pine sawyer is 
named more technically the Monohammus confusor. 
Starting as an egg laid by the female beetle on the 
surface of the timber, he hatches into a borer. He feeds 
on the sapwood, weaving back and forth until grown 
to full size, when he mines deep into the heartwood and 
back to the surface again. Here he passes through a 
resting stage and is transformed into a leng-horned 
beetle. Many kinds of forest trees are attacked by the 
borer with serious damage to the timber. 


TIMBER CONTAINED MANY BORERS 


Evidently the timber from which these tanks were 
made contained a large number of borers. When they 
mined to the surface and encountered the lead lining 
of the tank the “goat” instinct was aroused and they 
proceeded to dine on the lead. All activity, “goat” and 
otherwise, ceased, however, when they tapped the sul- 
phuric acid. 

In the accompanying illustration are shown on the 
left the progress of the worm through the timber and 














PHOTOGRAPH SHOWING PROGRESS OF THE WOOD BORER 


On the left is shown the path of the worm through the wood 
and the exit where it attacked the lead lining. On the right are 
photographs of the lead lining on the side next to the wood, 
through which the worm also bored. 


the exit where it attacked the lead lining. On the 
right are photographs of the holes made by the borer on 
the outer side of the lead lining—i.e., next to the wood. 
The sharp tooth marks are plainly visible. 

The action of wood borers causing leaks in acid tanks 
and chambers has been known for several years, but 
preventive measures are usually considered too late. 
It is recommended by the United States Forest Service 
that such wood be treated with creosote to kill 
these .pests before it is employed for construction 
purposes. 
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American Chemists—-A Statistical 
Study 


By GERALD L. WENDT 
University of Chicago 

HE data given in the edition of “American Men of 

Science” for 1920 furnish the following facts rela- 
tive to the distribution and education of the leading 
American chemists. The chemical profession still leads 
all others in the number of its representatives listed. 
Of about 9,500 men listed 1,852, or 19.5 per cent, are 
chemists, including biological chemists, chemical engi- 
neers, industrial chemists, physical chemists, etc. This 
is about 12 per cent of the 15,000 membership in the 
American Chemical Society. In point of age and emi- 
nence the list is headed by Dr. Charles William Eliot, 
president emeritus of Harvard University, born on 
March 20, 1834, who was assistant professor of chemis- 
try at Harvard from 1858 to 1863 and professor of 
chemistry at the Massachusetts Institute of Technology 
from 1865 until his election to the presidency of Harvard 
in 1869. 

Of particular interest are the 220 men who are desig- 
nated with an asterisk in chemistry and are thus among 
the 1,000 “students of the natural and exact sciences 
whose work is supposed to be the most important.” In 
the first edition of this compilation, in 1905, chemistry 
had 175 men among the thousand, or 17.5 per cent, and 
led all other sciences by a handsome margin. This lead 
has in the intervening 15 years been increased to 22 
per cent. In the following study of these 220 men no 
individual names are mentioned, since the inclusion or 
exclusion of any particular name in this list is subject 
to a large error of personal choice. The statistics based 
on large numbers, however, are of value. 

As would be expected, most of the men are between 
forty and sixty years of age. Divided into decades, the 
numbers are as follows: Eighty to ninety years of age, 
3; seventy to eighty, 21; sixty to seventy, 37; fifty to 
sixty, 76; forty to fifty, 59; thirty to forty, 22; below 
thirty, 1; date of birth not given, 1. 

The geographical distribution of these leading chem- 
ists shows a great preponderance along the northeastern 
coast. In the states bordering on the Atlantic from 
Massachusetts to the District of Columbia are 151, or 
68.6 per cent. Listed by states in numerical order the 
distribution is as follows: New York, 55; Massachu- 
setts, 25; District of Columbia, 21; Pennsylvania, 17; 
Connecticut, 14; Illinois, 13; California, 12; New Jersey, 
10; Ohio, 10; Maryland, 6; Michigan, 5; Wisconsin, 5; 
Minnesota, 4; Missouri, 4; Kansas, North Carolina, 
Nebraska, Rhode Island and Virginia, 2 each; Delaware, 
Indiana, Iowa, Nevada, New Hampshire, South 
Carolina, Texas, Utah, British Columbia, 1 each. 
There remain twenty-two states with no leading chemist. 


DoctTor’s DEGREES HELD BY LEADING CHEMISTS 


Of these 220 chemists seventy have honorary degrees, 
chiefly Sc.D. and LL.D. Of the 70 recipients of honorary 
degrees 3 have no other degrees whatever, 11 have a 
bachelor’s or master’s degree but no Ph.D., and 56 have 
both a bachelor’s or master’s degree and the Ph.D. 

Only 149 of the 220 leading chemists have the Ph.D. 
degree, while 71 do not have it. Of the 149 who have 
the Ph.D. degree 56, or 37.6 per cent, obtained it in 
Europe. This is a large fraction, but it is rapidly 
diminishing. Of the 23 men born since 1880, only 3, 
or 18 per cent, have a European Ph.D., while of the 
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remaining 126 born in 1880 or before, 53, or 42 per cent, 
have a European Ph.D. The 56 Ph.D.’s granted by 
European universities are distributed as follows: Leip- 
zig, 18; Géttingen, 15; Heidelberg, 10; Berlin, 3; Mu- 
nich, 2; Strassburg, 2; Bern, Breslau, Freiburg, Han- 
over, Jena, and Zurich, 1 each. The 93 men who re- 
ceived the Ph.D. from American universities are dis- 
tributed as follows: Johns Hopkins, 22; Harvard, 14; 
Yale, 13; Chicago, 10; Pennsylvania, 6; Columbia, 4; 
Massachusetts Institute of Technology, 3; Cornell, Illi- 
nois Wesleyan, Michigan, North Carolina, Stanford and 
Wisconsin, 2 each; Brown, California, George Washing- 
ton, Illinois, Kansas, Lafayette, Minnesota, Ohio (Ath- 
ens), Princeton, Toronto and Tufts, 1 each. (Two men 
have 2 Ph.D.’s each.) Thus 73 of 95 degrees were given 
by the endowed universities, and only 22 by the state 
universities. Of the 71 chemists who have no Ph.D. 
degree, 11 have honorary degrees and 42 have bachelor’s 
or master’s degrees, 11 have M.D.’s and 18 have no 
degree whatever. 

The fact that one-third of our leading chemists do not 
have the Ph.D. degree is perhaps surprising. It should 
be remembered, however, that the list includes indus- 
trial chemists and thus a number of heads of large 
commercial establishments who have not themselves 
contributed to the science of chemistry. In addition, a 
number of names are of executive officers in the Chemi- 
cal Warfare Service, U. S. Army, whose contributions 
are not strictly chemical. Finally, it should be noted 
this condition does not apply to younger men. Of the 
141 men fifty years of age or over, 53, or 38.6 per cent, 
do not have the doctorate degree; but of the 23 men 
under forty years of age only 5 do not have the degree. 
Of these, 2 are Englishmen, educated in England, where 
this degree is not regular. There remain only 3 men, 
or 13 per cent, who do not have the degree. One of these 
was a Colonel in the C. W. S., one is an editor and one is 
a chemical engineer in charge of a large government 
laboratory. 


DISTRIBUTION OF BACHELOR’S DEGREES 


The distribution of bachelor’s degrees is also of inter- 
est. Among this group of 220 chemists 174 have bach- 
elor’s degrees, of whom 11 have two each. The 185 
degrees are distributed among the universities as fol- 
lows: Harvard, 22; Yale, 16; Massachusetts Institute 
of Technology, 15; Michigan, 9; Wisconsin and Colum- 
bia, 6 each; Cornell, Johns Hopkins and Pennsylvania, 
5 each; Amherst, California, Ohio State, Toronto and 
Williams, 4 each; College of the City of New York, 
Kansas, Princeton and Wesleyan, 3 each; Edinburgh, 
Haverford, Illinois, Lafayette, Nebraska, New York, 
Rutgers, Stanford, Tufts and Worcester, 2 each; Beloit, 
Bethany (Kan.), Bowdoin, Brown, Buchtel, Bucknell, 
Case, Chicago, Cincinnati, Colorado, Dalhousie, David- 
son, DePauw, Doane, Earlham, Georgia, Gettysburg, 
Grinnell, Hamilton, Hanover, Kentucky, Knox, Lehigh, 
Maine, Middlebury, Minnescta, Muhlenburg, North 
Carolina, Northwestern, Penn. State, Purdue, Rensse- 
laer, Rhode Island, Swarthmore, Texas, Vanderbilt, Vir- 
ginia, Washington and Lee, Westminster (Pa.) and 
Wooster, 1 each. 

It is thus apparent that Harvard and Yale stand out 
both in graduate and in undergraduate work, while 
Johns Hopkins and Chicago predominate in graduate 
instruction and Massachusetts Institute of Technology 
and Michigan show undergraduate strength. Other de- 
ductions must be left to individual interest. 
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The Distillation of Coke-Oven Tar and the Recovery 
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of Some of Its Products 





An Outline of Current Practice in the Refining of Coal Tar and Its Principal Products of Commercial 
Importance—Description of Processes Involved in Recovery of Tar Acids, 
Naphthalene, Anthracene, Creosote Oils and Pitch 


By WILBERT J. HUFF 





HE successful results achieved by the use of 

coke-oven tar as a fuel in open-hearth steel 

furnaces have led to its extensive consumption in 
such furnaces, and since the majority of byproduct 
coke ovens are operated in connection with steel works, 
much of the tar is utilized as fuel near its point of 
origin. Coke-oven tar, however, compares very favor- 
ably with coal tar of other origin, and is admirably 
adapted to profitable distillation. This is, of course, 
very advantageous where all of the tar is available, 
as in the case of byproduct ovens operated primarily 
for the production of gas. 

Coke-oven tar, or any coal tar, may be the source of 
a great many chemical products. However, most of 
these fall outside the province of the tar distiller, who 
finds it economical to confine his attention te the follow- 
ing chief products: Creossete oil, naphthalene, anthra- 
cene, carbolic and cresylic acids and pitch. Small 
quantities of light oil, ammonia water and pyridine are 
also recovered. 

In the crude tar, these materials are so thoroughly 
imeorporated with one another that it is necessary to 
have recourse to a process of fractional distillation and 
chemical treatment in order to separate them. The fol- 
lowing fractions are usually separated: 

(1) From atmospheric temperatures to 170 deg. C. 
(3388 deg. F.): Products: Light oil, water, some 
pyridine,’ some naphthalene. 

(2) From 170 deg. to 235 deg. C. (338 deg. F. to 
455 deg. F.): Products: Crude phenol, cresylic acid, 
naphthalene (crude), pyridine, creosote oil. 

(3) From 235 deg. to 270 deg. C. (455 deg. F. to 
518 deg. F.): Products: Creosote oil, naphthalene 
(crude). 

(4) From 270 deg. to 315 deg. C. (518 deg. F. to 
599 deg. F.): Products: Creosote oil, anthracene 
(crude). 

(5) From 315 deg. to 355 deg. C. supra (599 deg. F. 
to 671 deg. F.): Products: Creosote oil, anthracene 
(crude). 

In fraction 1, the water forms an immiscible layer 
which is readily separated. It contains some am- 
monia and its compounds, but the recovery of this is 
rarely undertaken save when the tar distillation plant 
is near a byproduct coke plant. The light oil may be 
pumped to the light-oil still of the coke plant to be 
rectified together with the light oil from the gas. The 
naphthalene contained in this fraction is thus taken care 
of in the regular coke-plant operation where the naph- 
thalene appears in the still residues. 

When the remaining condensates cool, they each give 





"The pyridine content is small and in this country its recovery 
is seldom undertaken. 


two phases, one an oil, brown or green in color, the 
other a solid, partially crystalline. The solid from 
fraction 2 is crude naphthalene. That from fraction 
3 is largely crude naphthalene, although a little crude 
anthracene may appear. The solids in fractions 4 and 
5 are called crude anthracene, although they are really 
a mixture of crude anthracene, carbazol and phenan- 
threne, together with a large number of less important 
hydrocarbons. When the solids have completely sep- 
arated, the oils are drained off and the solids centri- 
fuged or pressed to remove adhering oil. When sufficient 
distillate has been removed, the hot liquid pitch re- 
maining is discharged directly into steel tanks or bays, 
where it is allowed to cool for subsequent handling and 
transportation. 

The temperatures given represent vapor temperatures 
noted during the distillation and, because the character 
of a fraction cut from such a complex mixture varies 
with type of apparatus, these temperatures are only 
approximate. The practical tar distiller determines his 
cut points by observing changes in the character of his 
condensate. This should be remembered in reading the 
following pages. 

Following is the distillation record’ for a typical tar 
from a byproduct coke oven: 

Per Cent by Velemne 


Fraction Temperature, Gal. 1,000 Referred to t 
No, Deg. C. Gal. Tar Original Tar Vol. 
1 Atmospheric— 170 Oil—14.5 1.45 
Water—15.5 1.55 
2 170-235 122 12.2 
3 235-270 123 12.3 
4 270-315 133 13.3 
5 315-355 98 9.8 
re ee 494 49.4 


Weight of residue, 57 per cent of original tar. 
The following products may be obtained from such 
tar: 
Per Cent 


Gal. per 1,000 Gal. Tar by Volume 
Ammonia water.... . . 14.5 (0.6 lb. NH est.) ..... peeecesere : f400 
Light oil®............. 15 (naphthalene not determined)...... 1.5 
EE hice vin 5,0:409 | ier Sea Pree ae 2.6 
Per Cent 
Crude Naphthalene Lh. per 1,000 Gal. by Weight 
170 deg.—235 deg. C. fraction 200 2.2 
235 deg.—270 deg. C. fraction 48 0.6 
TS ee ee ey ee ee ee 248 2.8 
—— Lb. 1,000 Gal. —— — Per Cent in Weight — 
per “Additional Additional 
Without Recov: Without yoy. A 
Crude  - — ya Chilling Due to Chilling Chilling DuetoC Z 
a . 
270 deg.-315 deg. C. 46.5 9.4 0.47 0.095 
315 dee. 355 deg.C. 93.0 9.4 0.95 0.095 
rp 139.5 18.8 1.42 0.19 





*In interpreting tar analyses, it should be remembered that it 
is not possible to attain in tar analyses the high precision of 


most chemical analyses. Moreover, from time to fime the compo- 
sition of the tar changes somewhat due to variations in the operat- 
ing conditions and the coal supply. 


*The exact composition of these tar acids was not determined. 
The probable composition is crude phenol approximately 1 part, 
cresylic acid approximately 2 parts. 


“The exact per cent anthracene was not determined. 
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Pure anthracene (C,H,,) is a solid hydrocarbon which 
on oxidation gives anthraquinone, whose dihydroxy 
derivative is alizarine, an extremely important red dye. 
Anthracene is rarely obtained pure. Phenanthrene, 
carbazol, acenaphthene, fluorene, methylanthracene, chry- 
sene, pyrene and a great many other hydrocarbons are 
intimately associated with it and possess so many prop- 
erties in common with it that the isolation of pure 
anthracene is rather difficult. The refined anthracene 
of commerce contains about 80 per cent of anthracene. 

Government statistics’ for 1920 show a total produc- 
tion of almost three million pounds of crude anthracene 
(25 per cent) and 100,000 lb. of refined anthracene (on 
the basis of 100 per cent). This is somewhat less than 
the requirements of the dye industry caused principally 
by the fact that there is no great demand for hard 
pitch in the American market; consequently, much of 
the anthracene is not distilled out of the pitch. 

Carbazol | (C,H,).NH] is found intimately associated 
with anthracene and although always a constituent of 
crude anthracene cake, it is not generally isolated by 
the tar distillers. Dye companies purchasing anthra- 
cene sometimes insist on a content of anthracene not 
too high (maximum about 55 per cent), thus insuring a 
supply of carbazol as a byproduct of the anthracene 
purification process. Carbazol is the source of some 
very important dyestuffs, among which are carbazol 
blue and carbazol yellow. 

Naphthalene (C,,H,) is the most familiar pure prod- 
uct of the tar distillery. Its uses are many and con- 
stantly increasing. In the field of dyes it serves as a 
starting point for all the phthalein colors, such as 
eosine, crythrosin, etc., a great many azo colors con- 
taining naphthols. The chemical uses for naphthalene 
have been stimulated in the past few years by the dis- 
covery of a catalytic process whereby naphthalene 1s 
oxidized by air to valuable intermediate products, chiefly 
phthalic acid." The deficiency in the supply of anthra- 
cene is being made up in part by synthetic anthra- 
quinone prepared from phthalic acid. 

While it is probable that these uses for naphthalene 
will increase, such an increase will probably not absorb 
the complete production of naphthalene, and studies 
are in progress to extend the uses. One of the recent 
developments is the hydrogenation of naphthalene to 
compounds such as tetra-hydro-naphthalene and deca- 
hydro-naphthalene. A mixture of these gives a liquid 
oil which absorbs oxygen and becomes sticky, and is 
offered as a turpentine substitute." 

The possibility of developing a use for naphthalene 
such as driving internal-combustion engines is of 
interest. For this purpose it is of course not neces- 
sary to purify the commercial recrystallized material, 
since this is a nearly pure chemical compound of 
definite boiling point, practically free from gum- and 
resin-forming materials. To permit easy handling it 
is formed into balls and is fused just before it enters 
the engine. 

Naphthalene when mixed with pitch serves to lower 





‘Census of Dyes and Coal-Tar Chemicals, 1920. U. S. Tariff 
Commission. (See CuHemM. & Met. ENG., vol. 25, No. 4, p. 166, 
July 27, 1921.) 

*‘H. D. Gibbs and C. Conover, U. S. Patent 1,284,888, Nov. 12, 
1918. This patent was developed in the Color Laboratory of the 
U. S. Bureau of Chemistry, and is dedicated to the people of the 
United States. ; 


‘Chem. Zentral. (1919), vol. 4, p. 688. A number of patents 
covering the preparation of hydro-naphthalenes have been applied 
for-—e.g., International Specifications 147,474; 147,476; 147,478; 
147,580 to G. Schroter, Berlin. 
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the melting point and decrease the viscosity. Con- 
sumers of liquid fuel oil who wish to obtain this oil by 
distillation of tar to a very soft pitch may carry the 
distillation to a harder pitch, thus obtaining more 
liquid oil, and cut back the pitch to a softer grade 
again by adding to it crude naphthalene. 

Tar Acids. Coal tar contains an extremely important 
group of compounds which are acidic in nature—i.e., 
they are capable of forming water-soluble compounds 
when treated with caustic. They redden litmus paper, 
are themselves soluble in water to varying degrees, and 
possess important antiseptic and germicidal properties. 
The number of these tar acids is probably large, and 
they appear to some extent in all the fractions, but are 
at the highest coneentration in what is sometimes called 
the carbolic fraction (i.e., 170 to 235 deg. C.) and this 
is the only fraction regularly washed for tar acids. 
This contains chiefly only phenol and cresols, and these 
two compounds are the only ones separated by the tar 
distiller, the higher boiling tar acids being permitted 
to remain in the creosote oil, where they form important 
agents for the protection of wood. 

Perhaps the greatest demand for phenol will come 
from the manufacture of the synthetic phenol-formal- 
dehyde resins. These resins, which generally resemble 
hard rubber, have an enormous variety of uses in 
the technical and industrial world. A very familiar 
product containing such resins is the phonograph record. 
These resins can consume an enormous amount of 
phenol (or cresol), possibly millions of pounds, pro- 
vided the phenol can be obtained at a favorable price. 

Another use which consumes a large quantity of 
phenol is the manufacture of disinfectants and germi- 
cides. Carbolic acid and carbolated products are too 
well known to require comment. Prior to the introduc- 
tion of phenolic resins, the chief commercial outlet for 
phenol rested upon its antiseptic and germicidal prop- 
erties. 

Pure cresol of commerce is a mixture of three 
isomeric compounds having the formula C,H,OHCH,. 
The tar distiller generally does not endeavor to isolate 
any one of the cresols pure. However, ortho-cresol may 
be separated from phenol and the other cresols by 
fractionation through a good column, and for that rea- 
son can be purchased pure. Neither meta- nor para- 
cresol is regularly offered for sale in its pure form, since 
it is impossible to separate these by fractionation. 
Instead a mixture, known as meta-para-cresol, is offered. 

The cresols are more efficient bactericides than phenoi, 
and at the same time are less poisonous, consequently 
they are preferred for many uses. The important for- 
maldehyde condensation products known as the synthetic 
phenolic resins can be prepared from the cresols as well 
as phenol. The cresols play an important part in the 
manufacture of certain coal-tar colors and are often 
prepared pure by the dye manufacturer. 

Tar Bases. In contrast with the acidic compounds 
found in coal tar there exists a group of basic com- 
pounds, containing nitrogen, of which the most impor- 
tant are pyridine and its derivatives. These are 
extracted from certain of the tar oil fractions by wash- 
ing with dilute sulphuric acid. 

Pyridine, however, is rarely isolated pure. Com- 
mercial grades generally contain a little water and 
higher boiling bases. The more volatile fraction of 
commercial pyridine (115 to 160 deg. C.) is used in 
denaturing alcohol because of the nauseating taste and 
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smell which it imparts. The higher fractions are used 
as solvents in purifying anthracene. 


CREOSOTE OIL AND PITCH 


By far the greater percentage of the compounds in 
coal tar are not worked up for isolation in the pure 
state, but are sold as constituents of creosote oil or 
pitch, and it is in these products that the bulk of the tar 
distiller’s business is done. Accordingly uses for these 
products are extremely important to the tar distiller. 

Creosote Oil. The term creosote is used in a very 
broad sense in commercial practice and includes many 
products which do not have their origin in a byproduct 
coke plant. In this article the term “creosote oil” will 
be applied to the residual oils obtained after the crystal- 
lization of the naphthalene and anthracene and extrac- 
tion of phenol and cresols. Such oils form high-grade 
agents for the preservation of wood or almost ideal 
liquid Diesel fuel. 

Certain purchasers require a creosote containing more 
naphthalene than the above oil contains. This furnishes 
an additional outlet for the crude naphthalene, which 
can be added as desired. The demand for creosote the 
past few years has been so great that much low-grade 
foreign material has been incorporated with coal-tar 
distillates. A favorite mixture is coal tar 20 per cent, 
coal-tar oil 80 per cent. Mixtures containing water- 
gas tar are also employed. 

Pitch. Since the amount of pitch obtained from coal 
tar is very large (about 50 to 60 per cent by weight of 
the tar), it is very important to so conduct the distilla- 
tion that this shall be marketable at its maximum value. 
For this reason tar distillers generally run to a certain 
grade of pitch, rather than to a certain percentage of 
oil, or to a certain vapor temperature. 
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FIG. 1. FLOW DIAGRAM OF THE PROCESS 
FOR REFINING TAR 


Pitch may be graded into three groups: (1) Soft, 
(2) medium, and (3) hard. These grades of pitch have 
a great variety of uses, among which may be men- 
tioned :° 

(a) Roofing.—This use is so well known that it re- 
quires only passing mention. 





‘Weiss, J. Ind. Eng. Chem., vol. 8 (1916), p. 841. 
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(6) Waterproofing.—Tunnels, bridges, underground 
construction in general makes important use of pitch 
as a waterproof binder. 

(ce) Paving.—Coal-tar pitch has had wide applica- 
tion in the construction of many types of paving. The 
use of soft pitch as a binder in concrete and tar mac- 
adam roads has been extremely important lately. Block 
and brick pavements use pitch as a filler. 

(d) Paints and Protective Coatings.—Solutions of 
pitch in coal-tar solvents are used for iron and steel, 
for acid-proofing and alkali-proofing, and for water- 
proofing. 

(e) Pitch Coke.—A comparatively recent develop- 
ment is the demand for pitch coke as a source of carbon 
for the electrochemical industries. This promises to 
furnish an outlet for hard pitch. 

(f) Miscellaneous.—A great many other uses may 
be mentioned such as core compounds for casting, as 
a briquet binder, as a pipe dip, as an insulating medium 
for electrical purposes and many other purposes. 

The exact specifications for the pitches which are to 
be used for these purposes vary from purchaser to pur- 
chaser and are supplied by the purchaser, so they cannot 
be conveniently given here. 

The complete production of pitch may be utilized in 
the coke plant. A brief discussion of this will be found 
on a later page. 


PROCESSES INVOLVED IN THE REFINING OF TAR 


The processes involved in the refining of tar take the 

sequence shown in Fig. 1. 
“Dehydration. The first process in the distillation 
of tar is that of dehydration. Thick layers of crude 
tar if suddenly heated will foam and spatter disastrously 
because of the explosive formation of steam from water 
droplets dispersed through the tar probably as in an 
emulsicn. To avoid this, the tar is sometimes dehy- 
drated in special apparatus where only thin films are 
exposed to the source of heat, which may be indirect. 
In this, the tar is gradually heated until the vapor 
temperature reaches 170 deg. C., thereby removing most 
of the water and free ammonia, together with a little 
naphthalene and a small amount of tar bases and oil. 

In a tar distillery operated in conjunction with a 
byproduct coke plant, the oil is run to the light oil plant. 
The naphthalene will of course appear in the still resi- 
dues from the light oil plant. 

’ The Carbolic Oil Fraction. Naphthalene. The sequence 
of the operation upon the first or carbolic oil fraction 
(170 to 235 deg. C.) is indicated in Fig. 2. . 

The hot dehydrated tar is run to the stills, where it 
is further heated and the condensate evolved collected 
in appropriate fractions.’ The carbolic oil fraction (170 
to 235 deg. C.) first appears. This contains the phenol, 
the cresols and a large part of the naphthalene. Some 
pyridine is also present in this fraction. Upon cooling 
to atmospheric temperatures the oil is usually converted 
into a semi-crystalline mass which does not flow satis- 
factorily. For that reason it is pumped from the re- 
ceiver while still warm and forced into the naphthalene 
crystallizing pans. Here it is allowed to remain at 
atmospheric temperature for from 3 to 5 days. The oil, 
generally brown in color, is then drained as completely 
as possible. The naphthalene crystals still entrain a 
large amount of oil, so these are shoveled by hand from 





"It is beyond the sco of this paper to consider in detail the 
construction and operation of the stills. 
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the crystallizing tanks and wheeled to the centrifuge, 
where much of the remaining oil is removed. The crude 
naphthalene is washed upon the centrifuge with a jet of 
cold water (about 18 deg. C.). It is then sufficiently 
pure to meet many specifications for crude naphthalene 
and may be sold as such. It is coarsely crystalline and 
somewhat oily, and generally possesses a dirty light 
brown color. Its melting point varies, but is generally 
well above 60 deg. C. The impurities are water, oil, tar 
acids and tar bases. 

This crude naphthalene is often further purified. The 
first operation is recrystallization. The naphthalene is 


melted and again run into shallow pans. After standing 
for a few days, the crystals are centrifuged and washed 
with a stream of cold water. This recrystallized naph- 


























FIG. 2. FLOW DIAGRAM OF THE PROCESS FOR REFINING 
THE CARBOLIC FRACTION (170 TO 235 DEG. C.) 
OF TAR 


thalene is still brown in color but much lighter than the 
crude grade described above. The melting point may 
be raised to 76 deg. C. or higher. The impurities are 
very much reduced, but still of the same nature as those 
associated with the crude naphthalene described above. 

This recrystallized naphthalene can be converted into 
pure white naphthalene for balls and flakes by a very 
simple process. However, most tar distillers do not 
carry out this final purification, so it will not be de- 
scribed here. 

The important control tests are: (1) Dry salt test 
for determining the content of naphthalene in an oil, 
(2) melting point tests for the quality of the naphtha- 
lene, and (3) distillation of the naphthalene. Water, if 
present, is also determined. 

Recovery of Tar Acids. Many tar distillers do not 
isolate the tar acids as such, but sell instead the oils 
containing the tar acid. There are a number of modifi- 
cations of tar-acid recovery, one of which is as follows: 

The drain oil from the naphthalene pans and centri- 
fuge used on the 170 to 235 deg. C. fraction is allowed to 
stand to settle out any ammonia liquor which it may 
contain, then is run into a suitable washer equipped 
with agitators. Here it is brought into intimate contact 
with a solution of caustic soda having an initial specific 
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gravity of about 1.10 or containing approximately 8 per 
cent NaOH. The total amount of caustic required de- 
pends upon the tar-acid content of the oil and is deter- 
mined by shaking a sample with increasing amounts of 
caustic until the oil volume no longer contracts. For 
tar of the analysis given above, this will not exceed 
140 gal. of 8 per cent caustic soda per 1,000 gal. of 
raw tar. 

The tar acids consist mainly of phenol and the cresols, 
and it is generally advisable to separate these, for in 
normal times the phenol is of higher value than the 
cresols. This separation is accomplished by taking 
advantage of the fact that phenol is a stronger acid 
than any of the cresols. In the presence of insufficient 
alkali the phenol will combine with the alkali, while 
the cresols remain free, or if to cresol already combined 
with caustic (i.e., sodium cresylate), there is added an 
oil containing phenol, the phenol will drive out the 
cresol from its combination and form sodium phenolate 
instead. The process of washing which utilizes this 
property of competing and exchanging is known as 
the “interchange” process and is applied somewhat as 
follows: 

Interchange Process for Separating Phenol From 
Cresols. To the charge of fresh oil in the agitator there 
is added less caustic than is necessary to combine with 
all the phenol. (The correct amount can be determined 
by analysis. The probable ratio is 1 part of phenol to 
2 parts of cresol, and the probable caustic use is about 
one-third the total requirements.) The water-soluble 
sodium phenolate formed is then drained into the phenol- 
ate storage and a fresh portion of caustic added. This 
will combine with some phenol and some cresol and is 
held for “interchange” in the “interchange” storage. 
A third and final portion of the caustic is placed upon 
the oil. This combines with the remaining cresols and 
is drained into the cresylate storage. When a second 
lot of oil is to be washed, the phenol is extracted with 
a portion of the caustic as before and is carried to the 
phenolate storage. 

Meanwhile the chemist has ascertained the composi- 
tion of the tar acids in the interchange storage tanks. 
This interchange liquid is run upon the washer and 
thoroughly agitated, then drained into an interchange 
storage tank until its composition has been ascertained. 
If the phenol content has risen to a crystallizing point 
of 154 deg. C., it has been converted into substantially 
pure phenol and is sent to the phenol storage. If not, 
it is held for further interchange. Meanwhile a third 
washing with fresh caustic is under way. The resulting 
product is reserved in a second interchange storage 
tank for analysis and is held for interchange or sent to 
the cresylate storage depending upon the chemist’s re- 
port. The fourth and last wash is sent to the cresylate 
storage. The important contro] test in this process is 
the determination of the crystallizing points of the tar 
acids. Commercial coal-tar phenol crystallizes at 154 
deg. C., while coal-tar cresol, substantially free from 
phenol, does not solidify at —80 deg. C., so it is not 
difficult fo interpret the test and apply it to the inter- 
change process as described above. 

In some tar distilleries phenol and cresylic acid are 
separated without resort to the interchange process. 
Less caustic than is necessary to combine with the en- 
tire phenol content is employed for the first wash, 
which is of course practically pure phenolate. The re- 
maining tar acids are extracted by a second wash. The 
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mixture of phenol and cresylic acid subsequently ob- 
tained from this second wash is distilled through a 
column and the first or phenol fraction collected sepa- 
rately. However, the interchange process is preferred, 
especially in the larger tar distilleries. 

The washing process demands efficient agitation, for 
the caustic soda solution is immiscible with and slightty 
heavier than the oil. The mixture should be kept warm 
(30 deg. C., for example). If too hot, the extraction is 
incomplete; if too cold, naphthalene may separate from 
the oil and cause trouble, for the tar acids aid in keep- 
ing naphthalene in solution and their removal permits 
the oil to deposit more naphthalene. The agitation is 
continued for from an hour to an hour and a half. 

Decomposing the Phenolate and Cresylate.—The 
phenolate or cresylate is then allowed to settle thor- 
oughly in order to free it as far as possible from 
the oil. The aqueous phenolate or cresylate is drawn off 
until an emulsion of oil and water appears in the sight 
box. To assist in the further removal of oil, the phenol- 
ate or cresylate is allowed to remain in the appropriate 
storage tanks until needed and care is taken not to 
empty these tanks completely when feeding the carbon- 
ating tower. An oily layer gradually collects at the 
surface of the storage and this must, of course, be 
cleaned out at rare intervals. 

From the storage tank the phenolate or cresylate is 
passed to the top of the carbonating tower.” Here it 
meets in counter-current a stream of gas containing 
carbon dioxide. 

Carbon dioxide is a much stronger acid than either 
phenol or the cresols and consequently combines with 
the sodium compound to form sodium carbonate, at the 
same time liberating the phenol or the cresylic acid. 

The gas, which is generally high CO, flue gas from 
coke-fired steam boilers, is purified by passing it through 
a dust separator and washer. The washer may be a 
tower packed with limestone chips over which a stream 
of water flows counter-current to the gas current. This 
removes sulphur dioxide and a little hydrogen sulphide 
which, if not removed, would gradually convert the 
sodium salts to sulphate, which is worthless, since it 
cannot be recausticized. 

Often a flue gas of sufficiently high CO, content is not 
available. In such cases, it is generally the custom to 
build a special coke-fired furnace for the production of 
the CO,. The efficiency of the furnace may be increased 
by adding limestone to the coke charge. 

At the bottom of the carbonating tower there is dis- 
charged a two-phase mixture consisting of spent liquor 
(an aqueous solution of sodium carbonate) and sub- 
stantially insoluble free tar acid. This mixture is passed 
through two separators in series, the spent liquor being 
drained to the sodium carbonate storage while the phenol 
and cresylic acid is run into an appropriate receiver for 
settling. Here it is permitted to remain for several 
hours to remove the entangled spent liquor. From these 
settling receivers the tar acid is run in measured quan- 
tities to a lead-lined finishing tank to be treated with 
& measured amount of sulphuric acid. (Generally 60 
deg. Bé. or 77 deg. sulphuric acid, sp.gr. 1.7, supplied 
from an acid tank above.) It is necessary to use this 
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acid because complete decomposition of the sedium 
phenolate or sodium cresylate does not take place in the 
carbonating tower. The sulphuric acid also aids in the 
removal of water. The acid is added carefully until 
the mixture changes blue litmus paper red. The tar acid 
is then tested for its water content in the laboratory, 
and in case the content is found to be greater than 15 
per cent more sulphuric acid is added. 

When the tar acid is properly finished, it is sepa- 
rated from the waste sulphuric acid layer by draining 
this through the sight box. The waste sulphuric acid is 
run into the waste storage. The crude cresylic acid 
generally contains some phenol, and it is often redis- 
tilled. The still is equipped with a good column, since 
the cut between phenol (b.p. 184 deg. C.) and ortho- 
cresol (b.p. 188 to 191 deg. C.) is a close one. A re- 
ceiver for still residues must be provided, for the still 
cannot be run completely dry. The still residues are 
subsequently reworked and may yield as much as 80 per 
cent cresylic acid, the remainder being pitch and loss. 
A holder for pitch is also provided. Cresylic acid pitch 
has no special value and is mixed with the regular coal- 
tar pitch. 

Before shipping cresylic acid, it is submitted to air 
blowing to “sweeten” it by driving out the hydrogen 
sulphide which it generally contains. It is then ready 
for sale. 

In order to render this process of extracting tar acids 
economical, it is necessary to recausticize the sodium 
carbonate. A high-grade quicklime is used for this 
purpose. When a special carbon dioxide kiln is used, 
this produces a lime which can be used in the causti- 
cizing. 

The oil which has been washed for tar acids is drained 
free from entangled cresylate solution. It may then 
be washed for pyridine or again worked up for naphtha- 
lene. With naphthalene sales at their present low 
point, the most economic disposal would probably be to 
run the drain oil into the creosote and keep the naphtha- 
lene in solution by the addition of anthracene drain oils. 
The 235 to 270 deg. C. fraction generally contains so 
small an amount of tar acids that it is not worked up 
for these. It is, however, often worked up for naphtha- 
lene. At present, it would probably be pumped into the 
creosote oil. 

Redistillation.—Under certain local conditions it is 
best to submit the fractions containing tar acids and 
naphthalene to redistillation in order to concentrate 
these products before submitting the oils to the crystal- 
lizing and washing processes described above. 

Anthracene Oils.—The fractions taken above 270 deg. 
C. (viz., 270, 315 deg. C. and 316 to 355 deg. C. supra) 
deposit crude anthracene upon cooling.” ” The process 
of extracting this is very similar to the crude naphtha- 
lene process, save that artificial cooling is sometimes re- 
sorted to in order to increase the anthracene recovery. 

Crude anthracene is dark green to brown in color and 
possesses a pasty crystalline form. It generally sepa- 
rates in small crystals which hold considerable oil, the 
whole giving a buttery appearance very familiar to tar 
distillers. To separate these crystals from oil is some- 
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times difficult. 
this purpose. 

The pressed crude anthracene cake still contains con- 
siderable oil, together with a large amount of other 
impurities such as carbazol, phenanthrene, acenaphthene, 
etc., which are solid at ordinary temperatures. The 
anthracene content is relatively low and may render the 
product unmarketable as such. It is then necessary to 
recrystallize it. 

This is done by dissolving the first crude anthracene 
in hot naphthalene drain oil from the 170 to 235 deg. C. 
fraction. If redistillation of naphthalene oils is prac- 
ticed, a light, clean redistilled drain oil is used. An 
excess of the hot oil is mixed with anthracene at a tem- 
perature of about 80 deg. C. The proportions sometimes 
used are 1 ton of pressed anthracene to from 500 to 600 
gal. of oil. When all the anthracene has gone into solution 
in the hot oil, the mixture is permitted to cool to about 
20 deg. C. The oil and crystals are then run upon a 
centrifuge for separation. The crystals are spun until 
thoroughly dry, washed with cold water, and bagged 
for shipment. They may contain from 30 to 50 per cent 
of anthracene. The residual oil is added to the creosote. 

With changing local conditions, it is sometimes advis- 
able to depart from the above practice somewhat. There 
sometimes appears between the naphthalene and anthra- 
cene fractions an intermediate fraction whose solids are 
so impure that they are not worth working up. This 
fraction is run directly into the creosote. Just above 
this there may be a fraction which gives a high quality 
of anthracene (as much as 35 per cent anthracene or 
higher) merely upon cooling and filtering. This may 
comprise as much as three-fourths of the remaining 
anthracene fraction. Still higher there may be a frac- 
tion which gives only a low-grade anthracene upon 
filtering and which must therefore be crystallized from 
hot naphthalene drain oil in the manner previously 
described. 


A filter press is generally employed for 
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Creosote Oil.—The character of the creosote oil may 
be controlled to some extent by the omission of certain 
fractions and the inclusion of others, by the addition or 
omission of crude naphthalene, or of the carbolic oil 
fractions which have not been treated to remove the 
tar acids. In this manner it is possible to obtain creo- 
sotes capable of filling many widely different specifica- 
tions. 

At the present time fuel oil is abundant and not too 
expensive. However, the time is not far distant when 
our dwindling oil reserves will probably compel the 
utilization of tar distillates as a source of liquid fuels. 
Indeed, those companies which are at present advan- 
tageously situated in respect to a suitable coal supply 
are in a position to obtain such distillates today at a 
price which compares favorably with fuel oil. 

Pitch.—The pitch obtained by distilling oil from tar 
at vapor temperatures higher than 360 deg. C.” is gen- 
erally a hard pitch. It is of course a simple matter to 
manufacture a softer grade by stopping the distillation 
at an earlier stage, and by careful regulation secure 
any commercial grade of pitch. 

At a coke plant run in conjunction with a steel works 
it is generally not necessary to depend upon sales for 
the disposition of pitch. Thus, with a tar having the 
analysis given, the distillation may be stopped at the 
end of the 235 to 270 deg. C. fraction, leaving a soft 
pitch residue which can readily be liquefied by steam 
heating, and therefore in every way suitable for use as 
an open-hearth fuel in place of raw tar, provided only 
suitable provision for steam preheating be supplied. 
The oils, naphthalene and tar acids recovered by such 
a distillation will total about 26 per cent of the volume 
of raw tar distilled and represent some of the most 


valuable products of the tar distillery. 


The Koppers Company Laboratories, 
Melion Institute of Industrial Research, 
Pittsburgh, Pa. 
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Iron Ore Mined and Shipped in 1921 Estimated by 
U. S. Geological Survey 


The iron ore mined in the United States in 1921, 
exclusive of that which contained more than 5.5 per 
cent of manganese, is estimated at 29,547,000 gross 
tons, a decrease of 56 per cent as compared with the 
output in 1920. The shipments of ore from the mines 
in 1921 are estimated at 27,009,000 gross tons, valued 
at $89,688,000, a decrease in quantity of 61 per cent 
and in value of nearly 69 per cent as compared with the 
shipments in 1920. The average value of the ore per 
gross ton at the mines for the whole United States in 
1921 is estimated at $3.32; in 1920 it was $4.11. The 
stocks of iron ore at the mines, mainly in Michigan and 
Minnesota, apparently increased from 11,378,794 gross 
tons in 1920 to 18,872,000 tons in 1921, or 22 per cent. 

The output of iron ore in 1921 was the lowest since 
1904, when 27,644,330 tons was mined. 

The accompanying table shows the quantity and value 
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of the iron ore mined and shipped in the United States 
by the principal producing districts. The figures for 
1920 are final; those for 1921 are subject to revision. 





French Production and Supplies of Naval Stores 


Latest estimates indicate that the French production 
of naval stores has not been as seriously affected by the 
summer droughts as was previously predicted, accord- 
ing to information from Consul Jaeckel, of Bordeaux, 
printed in the Jan. 2, 1922, issue of Commerce Reports. 
The total production for 1921 is estimated at 31,000 
tons of turpentine and 105,000 tons of rosin, pitch, etc., 
or 4,000 tons less turpentine and 15,000 tons less rosin 
than in 1920. 

Estimated stocks of naval stores held by merchants 
and distillers in the Bordeaux region total 1,000 tons 
of turpentine and 6,800 tons of dry products. The 
estimated amount in France at the close of 1921 was 
7,000 tons of turpentine and 30,800 tons of dry products. 








ESTIMATE OF IRON ORE MINED AND SHIPPED IN THE U. 8. IN 1921 


Ore Mined 
Gross Tons 
District 1920 1921 

Lake Superior........ : 57,945,049 25,394,000 
Ala., Ga., N.C., Tenn., Va.... 6,766,794 022,000 
N. J. N.Y., Pa. 2,085,959 000 
‘eotern...... 740,226 429,000 
Conn., Md., Mass., Mo. 66,437 34,000 
Total. 67,604,465 29,547,000 








Ore Shipped 
Gross Tons 
1920 1921 1920 1921 
59,677,331 23,155,000 $253,620,578 1,091, 

6,702,730 2,946,000 19,330,818 +e Sas 000 
2,096,321 444,000 10,266, 130 1,278,000 
740,637 429,000 1,460, 968 839,000 
64,422 35,000 327,833 137,000 
$69,281,341 $27,009,000 $285,006, 327 $89,688,000 
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II—Crystallization 





Primary Crystallization of Pure Metal Consists of the Coagulation of Very Tiny Crystalline Particles 
From a Molten Isocolloid—Recrystallization Consists of a Migration of Like Particles Across 
a Finely Dispersed Solid Mother Liquor Called the Amorphous Phase* 


By JEROME ALEXANDER 


President, Uniform Adhesive Co., Brooklyn, N. Y. 





and heat treatment of metals and mixtures of 

metals (alloys), let us first try to follow mentally 
what happens upon the slow cooling of a hot saturated 
solution of a crystalloid salt—sodium chloride, for ex- 
ample, since it has no water of crystallization. As the 
kinetic energy of the system drops and the capacity of 
the water to maintain the salt molecules (or their ions) 
in motion diminishes, some salt molecules are extruded 
as it were from the solution, only to be dissolved again 
while others are extruded; for there exists a condition, 
not of static but of kinetic equilibrium, varying with 
the temperature. 


CRYSTALLIZATION OF SALT SOLUTIONS 


If, however, a number of salt molecules are extruded 
in such a position and so close to one another that they 
may cohere—i.e., within the radius of molecular attrac- 
tion—they may form a crystal nucleus, or “crytallogen,” 
which in proportion to its size wili tend to take from 
the cooling solution more extruded molecules than it 
gives back. Such dominant nuclei tend to form on the 
relatively cooler walls of the containing vessel or on any 
added nucleus or foreign surface providing a “rear 
guard.” Quick cooling produces more extruded mole- 
cules per unit of time, and agitation tends to bring the 
extruded molecules into contact; therefore both these 
factors tend toward the formation of more numerous 
and smaller crystals. Where large crystals are desired, 
it is the practice in chemical works to crystallize in large 
tanks, which are carefully insulated and left undis- 
turbed for weeks. 

Extreme care is necessary to grow large perfect crys- 
tals from solution, the temperature being controlled 
within very narrow limits to maintain the slight degree 
of supersaturation at which no new nuclei or spontane- 
ous crystals will form and yet the seed crystals (or 
large added nuclei) will grow. R. W. Moore’ has grown 
clear, perfectly developed crystals of rochelle salt 3 in. 
long, the process taking about a month in a thermostat 
sensitive to about 0.01 deg. C. Of particular interest is 
his statement that crystals grow faster near the bot- 
tom of the crystallizing vessel than at the top, for this 
is evidence of a gravitational accumulation of molecular 
groups (nuclei or “crystallogens”) at the bottom quite 
analogous to the separation of the particles in colloidal 
solutions, as demonstrated by Perrin. 

Crystallization continues until there is reached the 
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kinetic equilibrium corresponding to the final tempera- 
ture; and we have discrete crystals of sodium chloride 
bathed in a mother liquor containing a residual amount 
of salt in solution or true crystalloid dispersion. Im- 
purities tend to collect in the mother liquor, and if they 
are protectors (in the colloidal sense) may inhibit or 
modify crystallization as they accumulate, as is the 
case with molasses, for example. 


CRYSTALLIZATION OF PURE METAL 

Even with pure metals under the best conditions, the 
path of crystallization is not as smooth as is the case 
with salt solutions, but is beset with complicating fac- 
tors. There is no foreign restraining solvent, the vis- 
cosity is great, the attraction between the closely packed 
metal molecules is tremendous, and the metal soon forms 
a hard skin so that the interior crystals are formed un- 
der pressure or strain. With some metals there may be 
formed a geode-like center, where slower cooling and 
lessened or more equalized strain may result in the 
formation of large well-developed crystals. 

But the metal seldom reaches the crystallization 
equilibrium, toward which it strives, for the enormous 
increase in viscosity which accompanies its rapid loss 
of heat prevents the aggregation tendencies of the metal 
molecules from entirely establishing themselves, and 
there results a mass of metallic crystals embedded in a 
finely dispersed solid metallic “mother liquor,” the so- 
called amorphous phase. 

The amorphous phase is colloidal, as its name, ap- 
pearance and properties indicate, and contains a mixture 
of submicroscopic crystals or crystal fragments with 
unoriented or random clusters, possibly in the form of 
isotropic globulites; for the globulitic form, according 
to many investigators, seems to be a precursor of the 
crystalline condition. As stated in the first article in 
this series, at higher temperatures, before visible crys- 
tallization occurs, the whole metal probably exists as an 
isocolloid. The extent to which this state is altered in 
the direction of a visibly crystalline mass, embedded in 
a colloidal matrix, depends largely upon the speed of 
chilling. In impure metels and in alloys the composition 
of the phases and the presence of substances which 
hasten or inhibit crystallization are important factors. 

Von Weimarn holds the view, in which the writer does 
not concur, that all molecules and molecular groups are 
crystalline, that crystallinity is the only internal state 
of matter and that in general no amorphous substances 
exist in nature. This view would give to the words 
“amorphous” and “crystalline” significations they do 
not at present possess. Besides the X-ray spectroscope 
shows’ that many organic colloids, such as gelatin and 
starch, and also some inorganic colloids (silicic acid 
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and stannic hydrosols) consist of or contain groups of 
molecules arranged in an unoriented, haphazard or ran- 
dom manner; so that even if the molecules themselves 
are crystal prototypes, they can and do occur in non- 
crystalline groups. 

Zay Jefferies’ has shown that with metals, in general, 
the cohesion of the amorphous phase equals that of 
the crystalline phase at the lowest recrystallization tem- 
perature, which he terms therefore the equicohesive 
temperature; and based on this he has explained the 
mechanical behavior of metals at various temperatures. 
At higher temperatures than the equicohesive point, the 
cohesion of the amorphous phase decreases more rapidly 
than that of the crystalline phase—i.e., it becomes rela- 
tively softer—whereas at lower temperatures than the 
equicohesive point its cohesion is greater and increases 
with much greater rapidity than that of the crystalline 
phase. Fig. 1, taken from Jeffries’ paper, shows these 
facts diagrammatically. 

These differences between the two phases are intel- 
ligible from the following considerations: The. atoms in 
the crystalline phase, though arranged in regular layers, 
are on the average closer packed,‘ and therefore at 
lower temperatures cannot draw together as much as 
those of the amorphous phase, which consequently be- 
comes relatively stronger at lower temperatures; 
whereas at higher temperatures, the molecules of the 
amorphous phase become separated and mobile more 
readily than those of the crystalline phase, for they 
possess initially more potential energy’ since they are 
less closely packed—i.e., further apart on the average— 
and are, therefore, less strongly held to one another by 
molecular forces; consequently the amorphous phase be- 
comes relatively weaker at higher temperatures. The 
fact that, even at room temperatures, some of the mole- 
cules of some metals possess mobility was demonstrated 
by Roberts-Austen, who showed that gold and lead when 
placed in contact diffused into each other after a lapse 
of years. 


RECRYSTALLIZATION 


As a result of this preferential softening, the amor- 
phous or colloidal phase, at relatively higher tempera- 
tures, acts like a very viscous solvent surrounding and 
nourishing the more rigid crystals; and as increasing 
temperature renders this solvent less viscous, the metal 
strives toward crystallinity, which represents the posi- 
tion of minimum mechanical potential. Some metals, 
like lead, undergo such molecular readjustment, even at 
room tempartures. During this process of recrystal- 
lization below the melting point it has been observed 
that, in general, large crystals tend to grow at the ex- 
pense of the small ones. A similar process is observ- 
able in the crystallization of salts, for, as Hulett has 
shown, finely ground powders are more soluble than 
a coarse grinding of the same substance. Therefore the 
smaller metal crystals would preferentially dissolve in 
the “amorphous” or colloidal phase. Bearing in mind 
that the growth of a crystal means that there are de- 
posited upon it more molecules or molecular groups 
(erystallogens) than are dissolved off, the larger masses 
would naturally get most of these extruded units, just 
as happens in the cosmic field. The larger crystals 





7. Am. Inst. Metals, vol. 11, p. 300 to 324 (1917). See also J. 

Inet. Metals. vol. 20, p. 109 to 140, and Trans. A . Eng.. 

Bull. 146, February, 1919. Acie olla 
*Pope and Barlow. The intrinsic weak cryst 
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*As Graham said, colloids possess energia. 
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have the advantage of exposing to the solvent action of 
the amorphous or colloidal phase less surface per unit 
of mass; and when metal molecules or molecular groups 
deposit on a crystal, they release a certain amount of 
energy, the heat of crystallization or latent heat of 
fusion, which helps to make the amorphous or colloidal 
phase more fluid. 

Do the small crystals dissolve molecule by molecule, 
or in molecular masses or groups as well? It would 
seem that in some cases at least molecular groups are 
dissolved off and transported, for in strained metals 
especially recrystallization is extremely rapid. Thus 
in sheet aluminum‘, when heated to a suitable tempera- 
ture, recrystallization takes place like a flash, the origi- 
nally smooth sheet becoming coarsely granular, sud- 
denly, before one’s eyes. The writer has observed’ ultra- 
microscopic particles streaming from a crystal of 
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sodium citrate as it went into solution, indicating that 
initially solution took place, at least partially, in col- 
loidal molecular masses. 

The amorphous or colloidal phase becomes, therefore, 
a medium for the transfer of atoms, molecules or molec- 
ular groups from the small to the larger crystals, and 
also tends to annihilate itself by allowing its constituent 
oriented and unoriented particles to be incorporated into 
the huge Juggernaut crystals. 

The preceding remarks have been based upon 4 con- 
sideration of pure metals, which are practically never 
met with, for most commercially pure metals contain as 
impurities several other metals, elements or compounds. 
Besides, most metals are used in the form of mixtures 
or alloys—steel, brass, bronze, type-metal, babbitt metal, 
solder, etc. The introduction into a metal of a single 
impurity, even in minute percentage, usually produces 
a very marked change in its properties or behavior—for 
example, 1 part of carbon in 10,000 of iron, or 1 part of 
copper in 10,000 of gold—and as it seems to me that in 
many cases this effect involves, at some stage, the direc- 
tion, modification or inhibition of the normal crystal- 
lization of the metal by a colloidal dispersion of some 
substance or substances, it is desirable at this point to 
consider the general question of the effect of colloids 
upon crystallization. 

Most experiments in this field have been made with 
aqueous solutions or dispersions, and the rule seems to 





*Dr. G. H. Gulliver, J. Inst. Metals, vol. 20, p. 158 (1918). 
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be that a colloid which is adsorbed by, or which forms 
an adsorption compound with, the initial colloidal ag- 
gregations of the crystallizing substances either pre- 
vents the growth of its crystals or groups beyond col- 
loidal dimensions or else forces their growth to assume 
globulitic or dendritic forms which vary with each sub- 
stance, each colloid and each set of conditions. Thus 
gelatin, gum arabic and similar stabilizing or protec- 
tive colloids, even in small quantity,’ oppose the aggre- 
gation of the gold atoms at the instant of their libera- 
tion to such an extent as to yield a highly dispersed 
hydrosol under conditions that would otherwise yield 
a coarse blue or black gold suspension. The use of 
gelatin (about 4 per cent), eggs and similar colloids in 
ice cream’ leads to the production and stabilization of 
very fine or colloidal ice particles, giving the product 
the desired smooth velvety texture; without colloids 
the ice cream becomes grainy or sandy, the undesirable 
roughness being due to large or spicular crystals. 

Coming now to substances which form solid crystals 
at ordinary temperatures, we see in Table I that col- 
loids exert a powerful inhibitory action on the crystal- 
lization of plaster of paris,” not only preventing the 
formation of ordinary crystals but delaying or even 
entirely preventing the “setting.” 











TABLE I. EFFECT OF GELATIN ON PLASTER OF PARIS 
1 Part Plaster to 
1 Part Water Con- 
ae Gelatin Time to Set in 
Cent inutes Microscopie Appearance of Slide 
0 40 c crystals of calcium 
sulphate. 
1/100 50 No t in a few spots 
where some oid-free solution 
1/10 260 no eee oe 
° 
1/4 510 No crystals.* 
1/2 960 No crystals.* 
1 ey a in No crystals.* 
2 Not set in No * 
48 br. — 


*No regular, ordinary crystals, the mass consisting of aborted, 
modified or sphero-crystals, or of colloidal crystals or other 
minute unoriented groups, or of a mixture of these. 








The effect of colloids on the crystallization of ordinary 
salts is most remarkable” and I hope to be able to pub- 
lish further results of experiments along this line. 
Meanwhile I may say that with each salt, each colloid 
and each set of conditions (concentration, temperature 
and pressure) there are formed characteristic group- 
ings in which dendrites and spherulites are exceedingly 
common; also very beautiful and complicated leaf-like, 
branching and cellular forms, reminding one forcibly of 
living structures. Indeed it seems evident that the 
growth and shape of living organisms are largely con- 
trolled by the complex interplay of the forces of crys- 
talline growth, as restrained, modified and directed by 
colloidal substances. 

If the amount of colloid is so small that it is all ad- 
sorbed by these structures before the salt has entirely 
crystallized, well-defined crystals of the colloid-free salt 
may appear. On the other hand, if enough of the colloid 
is present, ordinary visible crystallization may be en- 
tirely prevented; and in intermediate cases abortive at- 
tempts at crystallization register themselves in curious 
formations. The preparation of a few microscopic 


¥ a fe ——, quantities may have the contrary effect 
and actually sensi While this condition has not been ob- 
served in = anew it. evidently forms the basis of the phenomenon 
known to physicians as anaphylaxis. 

°J. Alexander, Koll. Zeit., vol. 4, p. 86 (1909). 


“Jerome Alexander, J. Soc. Chem. Ind., vol. 28, p. 280 (1909). 


J. Alexander, Koll. Zeit., vol. 4, p. 86, (1909). 
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slides with solutions of NaCl, MgSO, Na,So, and 
Na,CO,, containing from 0.5 to 50 per cent (figured on 
the dry salt) of gum arabic or gelatin, will give some 
idea of these effects” and show their striking re- 
semblance to the microstructure of metals. The slides 
may be made by putting on a drop of the mixture and 
allowing it to dry without a cover glass. During the 
drying, changes in temperature and concentration occur 
within the drop, with the result that the field changes 
progressively from the center. 


PRODUCTION OF FINE GRAIN 


This resemblance led me to comment” as follows re- 
garding metals: “Since coarsely crystalline metals are 
brittle, tending to split along the lines of crystal cleav- 
age, various physical and chemical means are employed 
in technical practice to obtain a hard, fine-grained struc- 
ture.“ Among the physical methods are chilling and 
rolling, while the chemical methods involve the removal 
of undesirable constituents (as in the conversion of pig 
iron into steel), or the addition of desirable constituents 
(as in case-hardening and the manufacturing of ‘chro- 
mium steel’ and ‘nickel steel’). For example, P. Piitz™ 
has shown that the predominant effect of vanadium in 
steel is to decrease the size of the ferrite grains and 
make the material harder; it renders the ordinary struc- 
ture due to pearlite fine-grained and homogeneous.” 

“Now while the question is one of very great com- 
plexity, many of the facts at present available seem to 
indicate that one of the causes favoring the fine-grained 
structure is the inhibition of crystallization by sub- 
stances colloidally dissolved in the molten mass. Thus, 
part of the carbon in iron and steel exists in the 
graphitic form, and as graphite is slightly soluble in 
iron” some of it will, under proper conditions, be found 
in colloidal form.“ Besides, metals may dissolve one 
another and other substances colloidally, but in the case 
of ordinary metals this is not easy to demonstrate, al- 
though a differential solvent acting in the presence of a 
protective colloid might leave a colloidal residue.” 


AMORPHOUS METAL AND CoLD WorRK 


In conclusion let us consider some of the aspects of 
the amorphous theory regarding the change of metals 
under strain, which is stated by one of its principal 
advocates, Rosenhain, as follows”: 

“It may be well to state precisely what is understood, 
in this connection, by the term ‘amorphous.’ In accord- 
ance with Beilby’s views and their recent development 
by the author [Rosenhain] and his collaborators,” the 
amorphous condition is one in which the crystalline ar- 
rangement of the molecules is completely broken up, so 
that the molecules remain in a state of irregular ar- 
rangement similar to that which is supposed to exist {n 
the liquid state. In fact, the amorphous phase is re- 





1224 mixture of Na,CO, and NaCl crystallized in the presence of 
gelatin may form a ‘flowering plant,” the Na,gCO, forming grace- 
fully curved “stems” and the NaCl characteristic four-petaled 

“flowers.” 

"7. Soc. Chem. Ind., ve sen oor 280 (1909). 

™See P. Longmuir, J. Steel Inst., 
J. Soc. Chem. Ind., vol. 26s moet (1907). 

167, Soc. Chem. oe. vol. 26, p. 614 (1907). 

“See also Beilby, Pree. Per, Soc. A., vol. 79, p. 463; J. Soc. 
Chem. Ind., vol. 26, p. 926 (1907). 

MSee C. Pawedmv meetin gt vol. 5, p. 41 (1908); J. Soc. 

, p. 406 (1908). 
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garded as being—from the point of view of the phase 
doctrine—identical with the liquid phase. Now ex- 
tremely undercooled liquids are well known in such sub- 
stances as glass, vitreous silica, etc., and they are hard, 


brittle bodies devoid of plasticity and of crystalline- 


structure. Amorphous metal is, therefore, to be re- 
garded as being identical in nature with the liquid metal 
if that could be cooled down to the ordinary temperature 
without undergoing crystallization. It is admitted that 
such extreme undercooling of metals has never been 
actually accomplished, and objections to the whole con- 
cept of amorphous metal have been based on that ground. 
These cannot be discussed here, but they have been fully 
dealt with by the author [Rosenhain] elsewhere.” At 
the present moment it may well be claimed that the 
theory of an amorphous phase in metals, produced as a 
result of mechanical disruption of the crystalline ar- 
rangement of the molecules, holds the field as the best 
working hypothesis available. There are admittedly 
outstanding difficulties, but these the author regards as 
being inevitable in a theory whose wide generalizations 
cover a field which has as yet been but partially ex- 
plored.” 


EFFECT OF PLASTIC DEFORMATION 


“The general effect of slowly applied or ‘static’ plastic 
deformation may be summarized as follows: The metal 
in the cast or the annealed state is an aggregate of crys- 
tals; when the metal undergoes plastic deformation, the 
crystals are deformed in the same general sense as the 
mass of metal. This change of shape of the crystals is 
accomplished by a process of slip or gliding by which 
layers of the crystal slide over one another along certain 
gliding planes. Such slip occurs on a great multitude of 
planes in each direction and, as a rule, it must occur on 
at least three sets of planes, but it may occur on a 
greater number. This slip is accompanied by a certain 
disturbance of the crystalline arrangement of the mole- 
cules on or near the surfaces of the slip. If the de- 
formation has been slight, the disturbed molecules may 
be able to rearrange themselves in accordance with the 
crystalline system by which they are surrounded, and 
the completely crystalline character of the metal will 
then be unaffected by the deformation. When the de- 
formation is severe and if it is intensely localized, as 
when a single crystal is bent upon itself, the molecular 
disturbances at the slip surfaces become larger and 
permanent layers of amorphous metal are formed on 
each surface where slip has occurred. Ultimately the 
metal, as a result of extreme deformation, becomes a 
mass of crystal fragments embedded in relatively thick 
layers of amorphous material. This change is accom- 
panied by an increase in the hardness of the metal and 
—din the majority of metals—by a measurable decrease 
in density.” 

This amorphous view stresses particularly the entire 
absence of regular orientation or crystallization in the 
so-called amorphous phase, whose molecules are supposed 
to be in the random and, mainly, isolated state assumed 
to exist in liquids. I believe, however, that the amor- 
phous phase consists largely, if not entirely, of molec- 
ular groups, many of which may be oriented in the form 
of ultramicroscopic crystals or crystal fragments; and 
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that its properties are due, not to the entire lack of ori- 
entation among its particles, but rather to the fact that 
many or the majority of its molecular groups are of col- 
loidal dimensions. Since in metals the molecules are very 
close together and possess extremely high cohesion or 
crystallization tendency, it does not seem possible that 
the amorphous phase can be composed entirely of isolated 
molecules, or even entirely of non-crystalline groups. 
With gold hydrosols where the dispersing water exer- 
cises a restraining influence, the X-ray spectroscope 
shows that the ultramicroscopic, and even that the 
amicroscopic, gold particles are crystalline. With the 
most drastically chilled metal, allowing for the high vis- 
cosity and its rapid increase, it does not appear conceiv- 
able that no tiny ultramicroscopic crystals form, or at 
least that there is no grouping, regular or irregular, 
of the metal molecules. The facts indicate and are in 
harmony with the conception of amorphous metal as an 
isocolloid—that is, as a dispersion of colloid crystals, 
crystal fragments or non-crystalline groups in still more 
finely dispersed metal—or else a mixture of colloidal 
crystalline and non-crystalline groups, forming a solid 
gell-like mass. The fineness of its particles and the 
enormous development of free surface found in all col- 
loids are its critical factors. 

The idea here advanced, that metals, in the course of 
their aggregation, pass through a colloidal stage which 
exerts a powerful influence on their structure and prop- 
erties and may even be partly retained in the final prod- 
uct by “protection,” adsorption, crystallization or in- 
crease in viscosity due to quenching, is not limited to the 
field of metallurgy, but may be applied to any substance 
or system where a portion or a component becomes col- 
loidal while the remaining portion or components are 
outside of the colloidal zone. The case of glass has 
been mentioned in the first article of this series, where 
some components apparently inhibit the ordinary crys- 
tallization of the others under operating conditions. 
This theory may also account for the fact that under one 
set of conditions Na,CO, crystallizes with ten molecules 
of water, while under other conditions it may be crys- 
tallized with seven molecules of water; and the effloresced 
crystals hold only one molecule of water. Sodium sul- 
phate acts similarly, forming Na,SO,.10H,O, Na,SO,.7H,O 
and the anhydrous salt Na,SO.,. 


INFLUENCE OF ATOMIC GROUPS 


Liquids appear to consist largely of atomic or molecu- 
lar groups and solids of still more complex groups, the 
size and nature of which depend upon conditions”; and 
among these groups those of colloidal dimensions as a 
rule appear and must then be reckoned with. The 
“twinning” of crystals,” which is a marked characteristic 
of y iron, « brass, and especially of worked or strained 
metals on annealing, is probably due to colloidal 
influences. 

This and many other questions, such as the effect of 
other metals on iron and steel (so-called alloy steels) 
and the adsorption of gases at the free metallic inter- 
faces, etc., though germane to this paper, must be left 
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for future consideration. The work of P. W. Bridgman” 
with high pressure is very suggestive. For example, he 
found that, whereas cylinders of soft tool steel (1.25 per 
cent C) and soft chromium-nickel steel (Krupp Special 
E.C. 60.0) ruptured under the same pressures, whether 
water or mercury was the pressure-carrying fluid in 
contact with the metal, the same steels when hardened 
broke at much lower pressures (about one-third) with 
mercury than with water. The rupture was due to the 
amalgamation of the steel, which when once started 
spreads rapidly under the high hydrostatic pressure. 

But even a pressure of 6,500 atmospheres for 12 hours 
failed to cause the amalgamation of hard or soft steel 
rods, although the rods were polished with fine emery 
paper immediately before being plunged into the mer- 
cury. On the other hand, hard and soft steels and cast 
iron (also Al, Ni and Co) were promptly amalgamated 
on the fresh surfaces formed by breaking the metals 
under mercury. 

Bridgman speaks of “dirt” preventing amalgamation; 
but from the recent work of W. B. Hardy, on fresh sur- 
faces, and of I. Langmuir and others, on adsorption, it 
would seem that instantaneous adsorption from the 
atmosphere, probably of gases, is responsible, although a 
change in the nature of the surface may have some effect 
also. Freshly cleaved sheets of mica show a similar 
effect; their initial coherence is speedily lost. With 
steel, as with gelatin jellies, the quickly chilled specimens 
show greater porosity because of the greater total area 
of the diffusion paths consequent upon finer subdivision. 
(Part III, dealing with White Metal and Brass, will 

appear in a subsequent issue.) 


Needjfor a Scientific System for the 
Evaluation of Gelatin and Glue 


R. R. H. BOGUE, of the Mellon Institute of Indus- 

trial Research, speaking before the New York 
Section of the American Chemical Society on Jan. 6, 
stressed the very evident need for a better and more 
logical system for determining the value of gelatin 
and glue. Evaluation methods, which have been used 
in the past and are still adhered to, do not adequately 
differentiate these products. There are three funda- 
mental reasons for this. 


THREE FAULTS OF PRESENT SYSTEM 


First, the methods of grading do not at present 
invariably get at the real property or properties which 
mean value. They are usually aimed in the right direc- 
tion, but too often fail in attaining the end desired. 
A gelatin or glue costing 50c. may, by the present 
system, be judged inferior in gelatin content or in 
sticking qualities to one costing 45c. This is not the 
fault of the manufacturer or the jobber, but is rather 
a reflection on the chemist for not providing the former 
with a truly representative system for evaluating his 
produet: 

Second, there are so many systems now in use for 
designating quality—in fact, nearly every glue house 
in the country uses somewhat different methods—that 
it becomes almost hopeless to attempt to specify a 
desired product by any symbol and be certain that a 
product of the desired properties will be obtained. The 
same specifications sent to a number of glue houses 








See “The Action of Mercury on Steel at High Pressure,” 
Proc. Am. Acad. of Arts & Sciences, vol. 46, pp. 325-341 (1911); 
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will not result in the selection by them of exactly 
equivalent lots, and the several lots obtained will not 
be equivalent in binding strength or in gelatin content. 
The standards for reference are inadequate. A vis- 
cosity of 45 in one house may be the equivalent to a 
viscosity of 100 in another house due to the employ- 
ment of different instruments, or different tempera- 
tures, or different concentrations. 

Third, an inevitable consequence of this system, and 
which reacts to the advantage of the manufacturer, is 
the confusion of the consumer. It leaves too wide a 
margin upon which the unscrupulous salesman may play. 
There being no standard of quality, there can be no 
standard of price that is sufficiently conspicuous to the 
consumer to make impossible the “putting over” on him 
of questionable deals. 

It should be possible to establish specifications in 
gelatin and glue that are comprehensive and intelligible, 
and every such effort should be given careful considera- 
tion. From among the many suggestions, a competent 
committee of chemists should select one, or some com- 
bination, that shall be established as a standard. 


PROPOSES VISCOSITY AS BASIS FOR PRIMARY 
EVALUATION 


Dr. Bogue has studied the fundamental relations be- 
tween gelatin content and adhesive strength on the one 
hand, and jelly strength, viscosity and melting point 
on the other hand. He has found that a differentiation 
by noting the melting points is also expressive of the 
differentiation in the gelatin content and the adhesive 
strength. The gelatin content is a fundamental prop- 
erty and the adhesive strength is the most important 
practical property of glues. Since these are not easily 
determined, but are found to be proportional to the 
melting point, the latter is a satisfactory test upon 
which to base grade. 

But the melting point test is tedious and not well 
adapted to control work in a large plant. It was found 
that the viscosity at a temperature of 32 deg. C. and a 
concentration of 20 per cent made by the MacMichael 
viscosimeter differentiated gelatins and glues in the 
same order as the melting point, and was especially well 
adapted to plant control work. The instrument is a 
standard one and obtainable from any chemical supply 
house; its readings may be expressed, without any 
calculation, in absolute degrees or centipoises. Thus we 
have a specification in a universal language, upon a 
standard instrument, that is representative of actual 
quality, and that is readily adaptable to plant practice. 
This, according to Bogue, should constitute the primary 
basis for evaluation. 

Secondary tests, also expressed in some standard 
language, may be made to determine the adaptability 
of the product to a given service. These include the 
customary tests for foam, grease, reaction, etc. A test 
for hydrogen-ion concentration should be added, as the 
properties of the product vary with this factor. 

The designation of grade may well be expressed in 
terms of the viscosity in centipoises (or more con- 
veniently in centipoises divided by ten) of the material 
as shown in the test outlined above. This number 
could be used as a subscript to a letter referring to the 
origin of the material. Thus products designated as 
H,, and B,, would refer respectively to a material from 
hide having a viscosity lying between 130 and 189 
centipoises and to a material from bone having a vis- 
cosity between 160 and 169 centipoises. 
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An Account of Small- and Large-Scale Experiments in the Production of Sodium Cyanide From 
Soda Ash, Carbon and Iron—Comparison of Results With Those of Other 
Investigators—Details of Furnace Design 


By M. DEKAY THOMPSON 





HE fixation of nitrogen by means of the reaction 
NA.CO, + 4C + N, == 2NaCN + 38CO — 138,500 
calories in the presence of iron as catalyzer and 
at a temperature of about 1,000 deg. C. was discovered 
by Lewis Thompson in 1839, but on account of the 
extensive research carried out by Prof. John E. Bucher’ 
in recent years on this reaction it is commonly known 
as the Bucher process. 

During the war a plant was built by the government 
at Saltville for the purpose of making cyanide by this 
reaction.” The briquetted mixture of soda ash, carbon 
and iron was heated in ferrochromium tubes 9 in. in 
diameter by means of gas, and the charge was passed 
continuously through these pipes. The plant was not 
running at full capacity at any time and was shut 
down when the armistice was declared. As far as is 
known, there is at present no plant operating commer- 
cially according to this process. Besides the article 
by Bucher referred to above, shortly after the present 
work was begun there appeared an article by Ferguson 
and Manning’ in which it was shown that the reaction 
is reversible and the quantity of cyanide formed depends 
on the amount of carbon monoxide in the nitrogen- 
carbon monoxide mixture in contact with the solid sub- 
stances of this reaction. Bucher states in his paper 
that just as good results are obtained with air which 
has been passed over hot carbon as with pure nitrogen. 
This statement is evidently incorrect. It was also 
found that for a given percentage of carbon monoxide 
in the gas a higher cyanide yield was obtained at 1,000 
deg. C. than at 940 deg., which is of course a necessary 
consequence of the fact that heat is absorbed in the 
formation of cyanide. Two other articles on the Bucher 
process may be mentioned. Posnjak and Merwin‘ find 
some nitrogen compound other than sodium cyanide in 
the crude technical product, and confirm Bucher’s re- 
action given above. Morimoto’ easily obtains yields of 
75 per cent, using iron turnings and charcoal at 820 
to 950 deg. C. 

It was found necessary in the course of this work 
to do a considerable number of experiments on a small 
scale on account of the unsatisfactory yields of cyanide 
obtained in the first experiments when the mixture 
was made from metallurgical coke and iron flour. 
These were supposed at the time to be the proper 
materials. Furthermore, the briquets in many cases 





*This research was carried out for the U. 8. Smelting, Refining 
& Mining Co. The author wishes to express his thanks to this 
company for permission to publish these results. 

VV. Ind. Bug. Chem., vol. 9, pp. 233-252 (1927). 

*Brown, J. Ind. Eng. Chem., vol. 11, pp. 1010-1018 (1919). 

J. Ind. Eng. Chem., vol. 11, pp. 946-950 (1919). 

age Posnjak and H. E. ‘Merwin, “Notes on the Bucher 
Cyanide Process for the Fixation of Nitrogen,” J. Wash. A 
Sei., vol. 9, p. 28 (1919), abstracted in Chem. Abs., vol. 13, p. 891 
(1919). 

*Y. Morimoto, “The Fixation of Nitrogen as 


K ku Zasshi ria Chem. Ind, J ), vol aes ira fit a8). 
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abstracted in Chem. Abs., vol. 13, p. 368 (1919). 4 


became very soft or fell to powder on the treatment 
with nitrogen, and it was necessary to find some way 
of preventing this disintegration. These experiments 
will be described first. 


PROCEDURE IN SMALL-SCALE EXPERIMENTS 


The briquetting was carried out in a meat chopper 
as described by Bucher after mixing hot in a Werner 
& Pfleiderer mixer and the briquets were dried in cov- 
ered iron pots, heated by a bunsen burner. A few 
experiments were made with briquets of *% in. diameter, 
the majority with briquets of % in. diameter, but the 
diameter was not found to have any effect on the 
result. The heating in nitrogen was done in vertical 
tubes. In the preliminary experiments a steel tube 
of 1.25 in. inside diameter and 2 ft. in length was 
heated by a resistance coil which was insulated from 
the tube by a sheet of asbestos, and also heat-insulated 
on the outside. In later experiments iron pipes of 
18 in. inside diameter, 1+ in. outside diameter and 
5.5 ft. long were used, holding about 600 g. of briquets. 
These were heated by passing an alternating current 
through the pipe. The lowest voltage available was 
10 volts, which gave 2,400 amp. when the pipe was cold 
and 1,600 amp. when hot. The temperature was regu- 
lated by opening and closing the circuit at short inter- 
vals approximately of 1 minute duration. This was 
equivalent to a continuous input of about 2 kw. 

These pipes were heat-insulated with asbestos pipe 
covering somewhat too large to fit the pipe, and the 
space between the pipe and the covering was filled with 
loose asbestos-magnesia mixture. The temperature of 
the outside of the pipe was taken at regular intervals 
at five points along the tube by a platinum-platinum 
rhodium thermoelectric couple protected by silica tubes. 
These tubes were inserted through the asbestos pipe 
covering and carried in direct contact with the iron 
tube. Repeated comparisons between the indications 
of the couple and of an optical pyrometer showed that 
the couple read about 80 deg. lower than the tempera- 
ture of the pipe. All readings were corrected accord- 
ingly. The temperature of the briquets inside the iron 
tube may have been a few degrees below the tempera- 
ture of the tube itself, but no comparison was made. 
The briquets were held up by an iron gauze placed 
inside the tube. The nitrogen was taken from a tank 
of highest grade nitrogen, and was measured by an 
ordinary house dry gas meter. The tube was filled with 
briquets through that portion of its length which was 
heat insulated, then with nitrogen, and the current ap- 
plied. The exit gas was lighted, and when the flame 
would no longer burn (in later experiments analyses 
for carbon monoxide were made until the absence of 

ethe gas showed the reaction was complete) the pipe 
covering was removed, and the tube permitted to cool 
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with a small current of nitrogen passing through it. The 
charge was removed when cool, divided into a top, 
middle, bottom and average portion, ground, and an- 
alyzed for cyanide by titrating with nickel sulphate,‘ 
and for total alkali by titrating with sulphuric acid, 
using methyl orange as indicator. 

The temperature of the pipe was usually between 940 
and 1,040 deg. C. In some pipes there was excessive 
local heating, and in this case the pipe was rejected. 

It may now be interesting to compare some of 
Bucher’s results with those obtained in these experi- 
ments. 


COMPARISON WITH BUCHER’S RESULTS 


In Bucher’s experiments, No. 5, made with graphite, 
iron and sodium carbonate, the flame was colorless, 
while in No. 4, where the iron was omitted, the flame was 
yellow colored. Bucher takes this as evidence “showing 
that no sodium was formed when iron was present.” In 
the present experiments, where iron was always present, 
the cool top of the tube frequently had an incrustation 
which contained metallic sodium. On throwing it into 
water it reacted violently and sometimes took fire. At 





TABLE I. EFFECT OF GRINDING PETROLEUM COKE AND IRON 
(Iron flour contained 91 per cent iron. Analysis of dried briquets: 21.3 per 





cent iron, 29.5 per cent soda ash. Duration of each experiment: one hour.) 
Per Cent Average 
Hours of Conversion 
No Grinding Deg. C. Cyanide in per Cent 
15 iF 950—-1,050 2.7 2¢.5 
16 57 950-1,050 12.2 47.0 
17 72 950-1,050 16.0 61.5 
18 15 950-1,050 7.0 41.5 
19 23 1,050 12.0 53.6 
20 30 1,050 7.4 51.0 
21 30 1,050 8.7 *49.2 
22 70 1,050 8.4 39.0 


* Duplicate of No. 20. 











the same time the flame was colorless, consequently a 
colorless flame is no evidence that small amounts of 
sodium are not produced at the same time that cyanide 
is formed. 

Bucher does not discuss the question as to what com- 
position produces a hard briquet after treating with 
nitrogen. In the present experiments it was found that 
the briquets increased in hardness when the content in 
alkali and iron was increased at the expense of the car- 
bon. Briquets which after heating analyzed about 80 
per cent iron plus total alkali (with the iron and alkali 
in about equal amounts) were hard, while if this sum 
was only 70 per cent, the briquets were nearly always 
soft. This would correspond to about 24 per cent iron 
as Fe,O, and 29 per cent soda ash in the dried briquets 
before the run. 

The percentage of sodium converted to cyanide is one 
of the most important factors in this process. The 
results obtained on this point may be stated in a very 
few words: (1) The finer the particles of iron and car- 
bon the higher the conversion of the sodium to cyanide 
(or the “purity,” as Bucher calls it), and (2) the high- 
est results were obtained with those forms of carbon 
that had very little ash, such as petroleum coke, lamp- 
black, graphite, gas carbon and charcoal. Coke with 10 
per cent ash gave very poor results, as shown below. 
The effects of prolonged grinding in a ball mill are 
shown in Table I. 

These results are apparently contradictory, for in 
Nos. 15 te 17 there is a continued increase in conversion 
with the duration of the grinding, while in Nos. 18 to 22 


the conversion first increases and then decreases. The, 


*‘Lundell and Bridgman, J. Ind, Eng. Chem., vol. 6, p. 554 (1914). 
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only difference in the procedure in the two series was 
that in the first a small ball mill of about 2 liters total 
capacity was used, in the second a large one about 2 ft. 
in diameter. Steel balls were used in both mills. This 
question was not pursued further, for better results 
were obtained without excessive milling. 

The conversion in these runs was decidedly low, and 
it was evident no better could be obtained with this iron. 


EXPERIMENTS WITH DIFFERENT FORMS OF IRON 


The experiments tabulated in Table II show the effect 
of using different kinds of iron, including precipitated 
iron oxide, which is the finest form obtainable. The 
iron oxide was prepared by dissolving iron sulphate and 
precipitating this with a solution of soda ash. The 
precipitate was washed free from sulphate, dried and 
ground a few hours with carbon in a ball mill. Soda 
ash was then added and the grinding continued half 
an hour. 

The important result of small-scale experiments was 
that the best conversion with iron flour was about 60 
per cent, with iron scale as high as 76 per cent was 
obtained, both at the expense of very long milling, and 
with precipitated iron oxide (which was of course re- 
duced to finely divided iron in the furnace) 90 per cent 
conversion was reached. Coke containing 10 per cent 
ash gave low conversion (No. 32). 

Before it was found that mechanically strong briquets 
could be made without a binder, sodium aluminate (No. 
28) and anthracite ashes (No. 29) were tried as binders. 
The ashes had very little binding quality, and both were 
harmful. Gas carbon (No. 54), graphite (No. 71) and 
charcoal (No. 73) were all tried and gave excellent 
results when used with precipitated iron oxide. A final 
lot of briquets made from charcoal for the purpose of 
testing the product for leaching purposes gave the 








TABLE II. EXPERIMENTS WITH DIFFERENT FORMS OF IRON 
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25 Iron scale 21.3 Petroleum 30.6 42 1,040to 18.173 .........45. 
coke 880 
26 Iron seale 21.3 Petroleum 30.6 42 1,040to 15.8 72.1 .........0.. 
coke 890 
28 Iron scale 21.3 Petroleum 32 24 950to 18.6 60.0 5% NaAlOs 
coke 1,040 contained as 
binder . 
29 Iron scale 21.3 Petroleum 30.6 42 1,060 to 14.2 61.5 Contained 
coke 870 5% anthra- 
cite ashes as 
binder 
32 Iron scale 20.1 Coke with 31.0 41 1,040to 5.6 24.5 ..........., 
0. 
34 Precipitated 21.3 Petroleum 32.6 7.5 1,040 to 16.3 79.0 45 min. dura- 
iron oxide coke 880 tion. 
50 Precipitated 21.8 Petroleum 24.8 ,.. 995to 25.2 85.0 35 min. 
iron oxide coke 855 
55 Precipitated 24.0 Petroleum 25.0 ... 1,020to 19.2 90.0 40 min. 
iron oxide coke 930 
70 Precipitated 24.0 Petroleum 29.0 ... 1,040 to 32.1 84.2 74 min. 
iron oxide coke 900 
71 Precipitated 22.0 Graphite 29.0 ... 950to 20.6 59.8 96 min. 
iron oxide 1,046 
73 Precipitated 20.2 Charcoal 28.2 ...1,040to 35.1 87.5 72 min. 
iron oxide 940 








following analysis: Sodium cyanide 34.5 per cent, con- 
version 92.5 per cent, iron 41.9 per cent. 
were more than sufficiently hard. 

In heating a mass of properly prepared briquets for 


These briquets 
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the purpose of producing cyanide, it is essential to have 
a temperature between 900 and 1,500 deg. C. throughout 
the whole mass. Too low a temperature to produce 
cyanide may still be high enough to cause a continuous 
evolution of carbon monoxide from the action of carbon 
dioxide dissociated from the soda ash on the carbon of 
the briquets. This will prevent getting good results. 
The lining of the furnace must be neutral or basic so as 
not to be attacked by the charge, and must not contain 
any oxides reducible under the furnace conditions, other- 
wise there would be carbon monoxide from this source. 

These briquets are not good enough conductors of elec- 
tricity to heat from a cold state by applying any reason- 
able voltage, and in order to accomplish this result it 
was planned to mix them with gas carbon passed 
through rolls * in. apart and sifted free from the 
powder. The granules of gas carbon were of small size 
so that they could be separated from the briquets by 
sifting after treatment with nitrogen. It was found 
subsequently that a similar plan had been patented by 
Shoeld,’ the only difference being that in this patent the 
conducting material is about the same size as the non- 
conducting material mixed with it. 


DESIGN OF FURNACE 


A furnace was designed and built according to Fig. 1. 
It consisted in cylindrical iron shell divided into two 
halves by a plane passing through its axis. The edges 
were flanged so the two halves could be bolted together. 
It was supported on trunnions with a worm and gear 
attachment for dumping the charge. The first lining 
consisted of magnesite bricks, which were built into the 
two halves separately. The temperature inside could 
be taken by inserting a thermoelectric couple into any 
of three steel tubes running through the furnace per- 
pendicular to the axis, at the top, at the bottom and at 
the center. 

It is evident from considerations of heat flow that 
in order to get a fairly uniform temperature through a 
section of the furnace perpendicular to the axis of the 
cylinder it would be necessary to have a lining with a 
much lower heat conductivity than that of the charge. 
The first experiment showed that the magnesite brick 
lining did not meet this requirement, for it was found 
that the temperature of the charge next the walls was 
only 600 deg. while that at the center was 1,000 deg. 
It was also found that with one or two exceptions the 
temperature at the bottom was much less than at the 
top. The cause of this was unquestionably the lower 





TU. S. Pat. 1,317,327 (Sept. 30, 1919). 
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resistance of the lower part of the charge due to the 
pressure of that resting on it. In a continuous furnace 
where the charge would pass through both the hot and 
the cool parts, this second difficulty would disappear, but 
where a lot of briquets are heated and then dumped, 
either of these faults would prevent the efficient forma- 
tion of cyanide. The results of some of the runs in the 
large furnace with magnesite brick lining are given in 
Table ITI. 


DISCUSSION OF RESULTS 


This table shows that some cyanide was made when 
a fairly uniform temperature was reached by means of 
a layer of gas carbon placed as an annular layer between 
the charge and the lining. (See experiments 58, 61 
and 62.) The heat was generated in this layer; and at 
































. * ‘ea 
= — Le 
<-9" > o \t — 
< 48" ——— > 
' ; 
‘| : 
? 
S | 
e | 
> S i 
» ax Furnace 
. cavi 
& | i vity 
2 
2» | 
.S ii 
1} ' + 4 } 2 
2 _s : if ! 232i 
hat ie: ' be (4 L 
‘| ry He? Iron + | 
; si ' electrode | 
Y + 
FiG.1 FIG.2 
Fig. 1—Design of cylindrical iron furnace. Fig. 2—Schematic 


design of a continuous electric furnace. 
trodes imbedded in furnace walls. 2, 
contact with carbon electrodes. 


1, Circular carbon elec- 
Iron rods for electrical 


first the outer layer of briquets was hotter than the 
center. Later, when the briquets began to conduct, the 
center became somewhat warmer than the outer layer 
of briquets. The experiments were made merely to see 
what could be done with the furnace as it stood; it 











TABLE II. EXPERIMENTS IN LARGE FURNACE WITH MAGNESITE BRICK LINING 
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would evidently not be possible to operate in this way 
for production purposes. 

In experiment 62 the bottom happened to be hotter 
than any other part of the furnace. This must have 
been due to some unevenness in the charging; perhaps 
there was a smaller proportion of gas carbon at the 
bottom than elsewhere. 

These experiments showed that a better heat insula- 
tion in the furnace walls would be necessary. The 
magnesia inner lining should be retained on account of 
its basic properties, but a thin layer of this should be 
surrounded with the best heat insulator obtainable. 
Unfortunately a magnesia pipe of the proper size could 
not be obtained. An ordinary fireclay pipe was tried 
surrounded with a special infusorial earth. It was 
found that this material was not perfectly dry and 
when used as a lining moisture continued to come off for 
hours. In order to save time it was then thoroughly 
dried in a reverberatory furnace, and tried again with 
only gas carbon as a charge. The reverberatory furnace 
had eliminated the moisture, and there was very good 
temperature distribution from the center to the clay 
pipe, but the exit gas still showed the presence of carbon 
monoxide. In order to get a high enough temperature 
at the bottom, the resistance was increased by placing 
inverted Denver crucibles in piles of two or three deep 
on the bottom electrode. These, as well as the clay pipe 
lining were badly attacked by the carbon, giving the 
evolution of carbon monoxide mentioned. The crucibles 
produced the result desired, of bringing up the tempera- 
ture of the bottom part of the furnace. It was found 
that if the furnace were tilted in a horizontal position, 
the bottom heated up as much as the top without the 
crucibles. (Experiment 96.) 

The results of the experiments with this furnace 
show (1) that if used the “batch” method the 
furnace would have to be tilted on its side to get a 
uniform temperature throughout its length, and (2) 
that a lining with at least as low a thermal conductivity 
as infusional earth must be used for a furnace of this 
diameter (8 in.), and of still lower for a larger 
diameter. 


SUGGESTED ALTERATIONS IN FURNACE DESIGN 


A continuous furnace might be made by imbedding 
two carbon electrodes in the walls of the furnace as in 
Fig. 2, where the feeding and discharge mechanism are 
left out. It is probable that there would be no difficulty 
on the score of different temperatures at the top and 
bottom, for the entire charge would pass the hottest 
part. 

It is also possible that after warming up the furnace, 
cold briquets fed in at the top would be sufficiently 
warmed by the time they reached the electric circuit to 
be conducting without the admixture of gas carbon. 
This would reqquire less power and avoid sifting. These 
were points, however, which would require extensive 
alterations in the furnace to verify. 

It seems that simply enlarging the scale of the experi- 
ments with iron pipes has a great deal to recommend 
it. If steel tubes of the right dimensions were well 
lagged and protected from the action of the air, con- 
nected in series with a transformer, and each tube 
connected with a hopper and a discharge arrangement, 
it is not easy to see where any difficulty would come in 
operating. 

It would be well worth while trying either or both of 
these furnaces on a full-size scale. 
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The following table gives the results of the calcula- 
tion of power required per pound of cyanide. 


Power required— Kw.-Hr. 
PEG BER ooh c ce teteiesc ce ccwcscecs 0.75 
To raise 

5 lb. of briquets to 900 deg. C..........-.0--6> 0.60 


Radiation loss (assumed the same per pound of 
cyanide as in the ~~ experimental furnace, 


the charge requiring three hours to pass)..... 0.65 
For heating nitrogen... ...........0eeeeeeeeees 0.10 
SE Pulse te ctu veh bade eeles cauvinedi 2.10 


Cost, at 0.5c. per kw.-hr. = 1.1c. 


If an equal amount of granular carbon had to be 
added this would require an additional 0.86 kw.-hr. 
Assuming that 35 tons of briquets are to be treated a 
day, producing 7 tons of cyanide, and that each tube 
could deliver 7 charges a day, 600 ft. of 8-in. pipe 
would have the required capacity. A cubic foot of 
briquets weighs about 50 lb. Assuming these pipes to 
be made of the same kind of iron as the pipes used in 
these experiments and the walls 1 cm. thick, the resist- 
ance of the 600 ft. would be 0.047 ohm when hot. This 
would correspond to a current of 5,100 amp. at 240 volts. 

The cost of raw materials per pound of sodium 
cyanide would be approximately as follows: 

Theoretical, Lb. Adtuat, Lb. arr, Cents 


Soda ash ........ 1.1 1 
Ce Won bess 0's 4 0.5 06 0.75 
Cu.ft. nitrogen.... 3.6 11.0 0.2 
Total cost of raw materials................. 5. 
SEE wae weed echeaps oeedepascvcess 1.1 
Cost of power and materials................ 6.1 


It is possible that the total cost would be not less 


than twice this, or 12c. a pound. 
Electrochemical Laboratory, Rogers Laboratory of Physics, 
Mass. Inst. of Technology, 
Cambridge, Mass. 





Production of Mineral Oil in the Dutch 
East Indies 
The following table, given in the Jan. 2, 1922. issue 
of Commerce Reports, shows the production of mineral 
oil in the Dutch East Indies, by districts, during the 
past four calendar years: 


PRODUCTION OF OIL, IN METRIC TONS OF 1,000 LITERS EACH, 1917, 
1918, 1919 AND 1920. 














Districts 1917 1918 1919 1920 
Metric Tons Metric Tons Metric Tons Metric Tons 
North Sumatra. . 175,839 194,213 176,458 194,440 
North Palembang. . 82,917 121,561 148,295 138,315 
South Palembang....... 222,321 204,215 197,003 203,727 
Total of Sumatra...... 481,277 519,989 521,756 536,482 
Semarang Residency.... . 16,790 12,466 7,200 33,818 
Rembang Residency.... . 180,827 172,759 194,329 259,371 
Soerabaya ay: its 55,104 55,952 56,986 59,260 
Madura......... ‘ 94 35 140 25 
Total of Java and 
Madura............ 252,815 241,212 258,655 352,474 
Dutch North Bane. 251,939 333,693 602,031 711,108 
North Koetei........... 2 140 64 al ; 
South Koetei......... ; 617,301 665,733 602,278 744,119 
Total Dutch Borneo. . . 869,262 999,426 1,372,140 1,455,227 
Island of Ceram......... 2,256 3,574 7,311 21,137 
Grand total for Du 
East Indies 1,605,610 1,764,201 2,159,862 2,365,320 


Note—1! United States barrel = 159 liters. 





Glass Industry Expanding in Australia 

Three glass-manufacturing companies have been 
registered in Melbourne recently. These are the Vic- 
torian Glass Bottle Works Proprietary, Ltd., South 
Yarra, authorized capital £5,000; the Crystal Glass 
Manufacturing Co., of Western Australia, Ltd., author- 
ized capital £50,000; and the Zetland Glass Bottle 
Works, Ltd., authorized capital £150,000. 
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Manufacture of Boiler Tubes of Electrolytic Iron at Grenoble, France—Briquetted Forms of Pulverized 
Electrolytic Iron Made Into Magnet Cores at Hawthorne, [ll_—Remarks on Leaching 
Iron From Sulphide Ores With Subsequent Electrolysis 


By BRADLEY STOUGHTON 
Consulting Metallurgical Engineer, New York City 





to produce pure iron on an industrial scale by 

means of electrolysis, which modern metallurgy 
recognizes as the “tonnage production” method for 
metals in a pure form and which is the established proc- 
ess since a number of years for pure copper, gold, silver, 
aluminum, lead, zinc, etc. The combination of unex- 
celled cheapness with unexcelled utility for many pur- 
poses, possessed by impure iron, has diverted attention 
from the superior utility of the pure metal over pure 
copper, aluminum, etc., at a fraction of the price. We 
now know that pure iron is at least as soft and has better 
cold-working or drawing qualities than either pure cop- 
per or aluminum, besides having great advantages for 
household and machine purposes in respect of price, 
durability, maintenance of a bright surface, resistance 
to corrosion or tarnishing, to heat, etc. 


‘OR more than 50 years attempts have been made 


PROCESS OF THE SoOcIkTE “LE FER” 


The Société “Le Fer,” which numbers among its direc- 
tors the eminent metallurgist Dr. Léon Guillet, controls 
the patents of Anthélme Boucher, which were under 
laboratory investigation for several years prior to 1915, 
when the first industrial installation was made at the 
iron and boiler works of MM. Bouchayer and Viallet at 
Grenoble, France, using electricity from hydro-electric 
plants in the Swiss Alps.’ 

The electrolyte is ferrous chloride; the anode is iron 
in the form of cast iron; the cathode is a revolving 
mandrel upon which the pure iron (containing about 
99.97 per cent Fe) is deposited in the form of a tube, 
which is annealed to eliminate the embrittling hydrogen, 
stripped and used as a boiler tube, either with or with- 
out drawing through a die. 

The metal is so soft that no inner “ball” is used in 
the drawing operation. The 0.03 per cent of impurity 
is made up of the metalloids of the cast iron—namely, 
traces of carbon, silicon, sulphur and phosphorus. Hy- 
drogen, which deposits with the metal, is completely 
eliminated by heat, as indicated by chemical analysis 
and physical properties, which will be described later. 
From the commercial viewpoint the Boucher process 
gains by avoiding the following operations in the making 
of a boiler tube: Purifying the pig iron; rolling and 
piercing the billet; annealing and roughshaping the 
tube. The costly items are as follows: Cast iron for 
anodes ;* loss of about 20 per cent in slimes due to the 
use of a soluble anode; and the use of electricity, which 





*Reprinted from the Jan. 5, 1922, issue of Iron Age. Slightly 
condensed. 

*The process and works have been so well described and illus- 
trated in the technical press, and especially by Guillet In Revue de 
M gie, Mémoires, 1915, February, page 82, and by Jean 
Eseard in Le Génie Civil, 1919, Aug. 23 and following issues, that 
details may be omitted here. 

‘Furthermore, a very impure cast iron must not be used, 
because some of the metalloids will migrate to the cathode. 








amounts to about one-quarter to one-third of a horse- 
power-year per ton of tubes produced. 

In the matter of purity the Boucher tubes excel any 
other industrial product, and the process has the great 
advantage that a thin tube, which is the most costly to 
make by the prevailing boiler tube process, is the cheap- 
est to make by the electrolytic process. M. Bouchayer 
says that he is able to meet all commercial competition 
in producing thin tubes, and he plans the construction 
of a second plant relatively near Grenoble, which would 
have double the capacity of the present plant. 


PROCESS OF THE WESTERN ELECTRIC COMPANY 


The research departments of the American Telephone 
& Telegraph Co. and the Western Electric Co., in seeking 
a commercial process for the manufacture of pure iron 
in a pulverized form, employed the very ingenious ex- 
pedient of utilizing the hardness and brittleness of elec- 
trolytic iron from which the hydrogen had not been 
eliminated, in order to get the material into a finely 
powdered form and compress it into magnet cores which 
would have high electrical resistance because the par- 
ticles were not soft enough to crush together into a unit 
mass. When these operations were concluded, the com- 
pressed cores were baked to remove the hydrogen, leav- 
ing pure iron particles. 

This process proved cheaper ‘and better than reducing 
the iron powder by hydrogen from the oxide. A com- 
mercial electrolytic iron plant was therefore equipped 
at Hawthorne, Ill., with a capacity of about 2 tons of 
iron per day.’ This method of securing pure iron proved 
to be relatively inexpensive and to afford a ready means 
of controlling the quality of the material. 

The cores of the loading coils which are introduced at 
regular intervals to increase the inductance of a tele- 
phone circuit are now made of this material. The elec- 
trolyte is of ferrous sulphate and chloride and am- 
monium sulphate; the anode is mild steel; the cathode 
of polished sheets of steel, from which the deposited 
metal is stripped when it has reached a thickness of 
4 to + in.; the current density is about 12 amp. per sq.ft. 


ELECTROLYTIC IRON DIRECT FROM ORE 


The deposition of iron by electrolysis is from the 
electrolyte directly on to the cathode. The use of a 
soluble anode is only a means of keeping the electrolyte 
supplied with iron. Any other means of accomplishing 
the same result would give the same depositions, elec- 
trical efficiency, etc. For example, the circulation of the 
electrolyte, always maintaining it up to the desired 
standard of iron content, would effect the electrolytic 
action and avoid some disadvantageous features, such 





*A brief description of the plant and process is given in the 
Journal of the American Institute of neers, July 
1921, 598, 599, 608 and 609. etic and electrical 
properties of the material and the compl cores are described 


on pp. 600 to 608. 


i el el 








January 18, 1922 





as the economic waste due to the loss in slimes with the 
soluble anode, the migration of impurities from anode 
to cathode, etc. 

This is the novelty introduced by Frederick A. Eustis 
and Charles P. Perin in patents issued the former and 
developed jointly by them. This process has passed 
through the laboratory stage and commercial installa- 
tion is under way. The solution of iron ore is the 
means of keeping the electrolyte enriched in iron in 
proportion as it is impoverished by the electrolytic depo- 
sition. The electrolyte is ferrous chloride; the anode 
is of some insoluble material such as graphite; the cur- 
rent density is 50 amp. per sq.ft. The cathode may be 
a revolving mandrel on which the iron is deposited in 
the form of a tube, or it may be in the form of a sheet, 
or a traveling belt from which the crumbs are removed 
continuously by mechanical means. 

The process thus resembles the copper leaching and 
deposition process so successfully carried out at Ajo, 
Ariz., and elsewhere, and the established process of 
electrolytic zinc production. It faces the necessity of 
producing a metal which must sell in competition at a 
price lower than that of copper or zinc, but has the 
advantage of much lower price for ore and absence of 
some of the chemical difficulties encountered in the leach- 
ing and electrolysis of zinc. It may also be employed 
in localities where iron ore and a market for iron and 
steel exist, but where solid fuel for smelting is costly. 
It differs from the usual “direct process” in that it can 
deliver a product in finished form, ready for market, 
instead of a “sponge” which is commercially equivalent 
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IRON 


to a poor grade of steel scrap and must be submitted to 
several processes before it has industrial usefulness. It 
differs from the electric smelting of iron in that it will 
produce a very pure product without the use of any flux. 

Obviously, it can be applied to any iron ore capable 
of solution, but its cheapest raw material is the abun- 
dant sulphide ores which occur in many parts of the 
world and which sell at a low price, because, first, of 
their abundance, and second, their inapplicability to 
blast-furnace smelting until after a process of complete 
roasting. Such ores also yield their sulphur content as 
a byproduct, at a price which more than covers both 
the cost of sulphur production and the total cost of the 
ore itself. 

The present projected application of the Eustis proc- 
ess is to an iron sulphide ore containing a small amount 
of copper, and the operations will deliver in marketable 
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form the iron, the sulphur and the copper in one short 
series of processes. 

Pure iron is deposited on the cathode and the ferric 
chloride formed in the anode compartment is used over 
again for leaching, thus making the process cyclical. 
Sulphur is recovered as brimstone and copper is pre- 
cipitated out on scrap iron. The speed of leaching de- 
pends on the fineness of pulverization of the ore, but 
presents no difficulties whatever after extended labora- 
tory tests, although it is important to avoid unneces- 
sary use of chlorine by mechanically separating such 
oxides as lime and magnesia before solution. Leaching 
is assisted by the circumstance that the reaction is 
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This curve represents the change in physical properties which 
accompanies cold work on the metal, The abscissas represent per- 
centage in cold rolling. 
exothermic. Counter-current extraction has resulted in 
delivering 97 per cent of the iron and 90 per cent of 
the sulphur content of the ore. 

It is unique in metallurgy for one brief cycle of oper- 
ations to deliver in marketable form more than 90 per 
cent of any ore. In the electrolytic vats the electrolyte 
is circulated vigorously, resulting in smooth, compact 
deposits being obtained; the cathode current efficiency 
is 90 per cent and over. With proper control no chlorine 
is lost, or other noxious gases given off. Each step of 
the process uses standard apparatus which has been de- 
veloped after years of commercial operation, so that the 
transition from laboratory to full-scale industrial oper- 
ation involves no costly experiments. 


PURITY OF ELECTROLYTIC IRON 


The only serious impurity in electrolytic iron is 
hydrogen, and this may be entirely removed by baking 
at a moderate temperature. Traces of other elements 
may be present by inclusion during deposition, but no 
great precautions are necessary to produce metal assay- 
ing 99.9 per cent and higher. Tubes made at Grenoble 
and analyzed in America showed 99.97 per cent Fe, and 
tubes made by the Eustis process assayed 99.99 per cent. 
It is noteworthy that it costs no more to make the very 
pure material than to deposit metal of inferior grade, 
depending upon the process employed. 


MECHANICAL QUALITIES OF ALMOST PURE IRON 


The mechanical qualities of pure iron are greatly 
affected by heat-treatment and cold-working; further- 
more, the presence of hydrogen, due either to original 
deposition or to absorption at a red heat (for some 
persons, through inexperience, have “annealed” the 
metal in hydrogen gas and then tested it tensilely) de- 
stroys its strength and renders it both hard and brittle 
as well. The crystalline structure of the deposited 
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metal is fairly coarse and well defined. It is refined on 
appropriate annealing, and, on rolling or drawing in the 
cold state, it takes a beautiful fine structure and bril- 
liant polish, which is more than ordinarily durable on 
exposure to the atmosphere, dampness, etc. Naturally 
this refining of the structure is accompanied by increase 
of strength. 

An average of tests made by the National Tube Co. 
on tubes made at Grenoble, in the condition in which 
they were received, showed tensile strength in the direc- 
tion of rolling 62,000 lb. per sq.in. and elongation of 
12 per cent in 8 in.; the average of three tests of similar 
material, redrawn and annealed at 900 deg. C. for 20 
minutes gave 39,000 Ib. per sq.in. tensile strength and 
30 per cent elongation in 8 in. (See tests 4 and 6 in the 
table.) The —— strength of a Grenoble tube 4 in. 








rABLE OF TENSILE TESTS OF ELECTROLYTIC IRON TUBES 
(Made at Grenoble, France) 
(See also the physical tests in ‘Characteristic Curve 





»” Fig. 1) 


Ultimate Yield Red. of 
Strength, Point, Elongation Area, 
Lb. per Lb. per Per In. Per 
Sq.tn Sq.In. Cent Cent 
72,600 1.0 2 Cold-rolled; tested in direction of 
rolling.* 
78,500 8.0 4 ie sassivedi tested in direction of 
rawi 
57,800 : 0.5 2 Cold-rolled; tested in direction of 
rolling.* 
62,000 52,000 12.0 8 50 As received; average.t 
38,300 ; 0.5 | ‘ SS “ay tested across direction 
of rolling.* 
39,000 27,000 30.0 ag 60 Annealed; average of three results.t 
41,800 ; ; 35.0 4 ; Annealed; tested in direction of 
drawing.t 


*Tests made at Columbia U aiveasity. 
tTests made by National Tube € 


tTests made by General Electric Co. 


in diameter and 0.03 in. thick, oes: by Escard in the 
Génie Civil article cited above, was 1,110 lb., corres- 
ponding to a fiber stress of 73,500 Ib. per sq.in. It is 
very probable that pure iron, like very soft steel, would 
increase greatly in tensile strength without losing much 
in ductility by subjection to a double heat-treatment. 


COLD-WORKING PROPERTIES 


In Le Génie Civil monograph tests are described and 
photographs given showing the extraordinary softness 
and cold workability of the Grenoble tubes. Escard 
says it is the regular practice at Grenoble to draw five 
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FIG. % CHARACTERISTIC CURVES OF TUBING METAL 
times through a die without annealing, as compared with 
the customary practice with soft steel to anneal before 
each draft. This statement is corroborated by tests 
made in America, at the plant of the Stanford Steel 
Products Co., of iron made at Grenoble and iron made by 
the Eustis process. Tests of cold-rolling, deep stamping 
after cold-rolling and without annealing, cold-rolling and 
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beading, threading, etc., showed that the electrolytic iron 
would undergo work with much less frequent annealing 
than soft, open-hearth steel, and would endure more cold 
deformation without cracking than ingot iron, Toncan 
metal, and, in some instances, electrolytic copper. 

This softness and ductility open ‘a wide field of use- 
fulness, because the saving in cost of annealings alone 
(which is an expensive item in cold-roliing work) is an 
important economic feature, besides the greater ease of 
working and lessened defective articles. Additional 
light on the cold-working qualities of pure iron is shown 
by Fig. 1, “characteristic curve,” with which are com- 
pared electrolytic copper (Fig. 2) and “tubing metal” 
(Cu 75 per cent; Zn 25 per cent). The latter is given 
because its qualities so much resemble those of pure 
iron, 

RESISTANCE TO CORROSION 


A test made at the Massachusetts Institute of Tech- 
nology by Prof. Carle R. Hayward showed that a piece 
of Byer’s wrought-iron pipe corroded nearly twice as 
much, and Shelby steel tubing 2.6 times as much in the 
atmosphere as electrolytic iron made by the Eustis proc- 
ess. According to the same authority, an immersion test 
of 22 hours in 5 per cent sulphuric acid gave a ratio of 
loss of weight per unit of area: 


For electrolytic iron................+: 1.00 
EIT, Sole ce cadccmbeseicaves 4.25 
Fee CRD FICE. 6 Hitec 6 cb S'S O SS Aw 18.50 


FIELDS OF USEFULNESS 


There are many articles whose value is dependent 
more upon their quality or upon the amount of labor 
expended on their fashioning than upon the cost of the 
material of which they are composed. Stamped and 
beaded articles, like threaded caps, can be made with 
less annealing and less defective material. The possi- 
bility of greater thinness would find its advantage 
wherever heat conductivity is important, as, for in- 
stance, boiler tubes; and even the cook knows that tin 
cooking utensils bake quicker than aluminum, because 
they are thinner. The beautiful polish assumed by pure 
iron after cold-rolling, and its resistance to corrosion, 
may result in cooking utensils being made without tin, 
and so perhaps avoiding the color which tinned articles 
assume after heating and which is the great selling 
argument for aluminum and nickel utensils. 

Thin boiler tubes is a use already mentioned, and 
involving enormous quantities. Many articles now 
stamped of copper, because of its softness, ceuld be 
stamped of electrolytic iron at a greatly reduced price. 
Where the advantage of increased resistance to corro- 
sion is valuable, there are many uses, such as eaves 
troughs; boiler tubes (again); pipes and culverts; con- 
tainers for water and corrosive liquids; parts of auto- 
mobiles requiring to be bright, ornamental articles to 
be nickeled and exposed to the weather, where rust soon 
attacks ordinary steel through its coating and mars its 
attractiveness; even galvanized, or tinned and painted 
goods would be more durable if the body of the material 
were of a less corrosive nature. 

Add to this the economic possibility of making elec- 
trolytic iron in districts where solid fuel is now too 
costly for smelting, and we can visualize the commer- 
cial advantage of the new industry to localities which 
already use, or would use, large quantities of articles 
whose high price is due more to the labor expended on 
fashioning them than on the cost of the basic material. 
We are only beginning to secure the information as 
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to the kind and amount of such articles. Where purity 
alone is important, we have material like welding wire, 
for which a fancy price is now paid for relatively pure 
material. Iron for magnetic purposes has already been 
mentioned. It is thought that, as greater quantities 
of pure iron are available for research, investigation 
will enlarge this field. Electrical conductivity purposes 
should be included; and, finally, pure material as the 
basis for the manufacture of high grade, high priced 
steel for alloy steels, cutting tools, etc. 

The “characteristic curves” of electrolytic iron com- 
pared with electrolytic copper shown in Figs. 1 and 2 
indicate the use of this material in the form of wire 
for electrical purposes. It is evident that the wire can 
be cold-rolled so as to have far better tensile properties 
as transmission lines than electrolytic copper. It will 
be noted from the previous tests quoted that electrolytic 
iron has 10 to 20 per cent greater conductivity than 
steel. It is therefore about the equivalent of copper- 
clad steel; or the electrolytic iron may be copper clad, 
thus increasing its conductivity by another 20 per cent 
or so, and leaving it still not so soft and ductile as to 
have the objectionable stretching qualities of copper 
in transmission lines. 
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By WELLINGTON GUSTIN 


Test of Unfair Competition Through Use 
of Some Natural Names in Business 

From the United States Circuit Court of Appeals 
comes an interesting case (271 Fed., 395). A suit in 
equity for alleged unfair trade competition was begun 
by the Walker Bros. Co., of Boston, against W. & H. 
Walker, Inc., of Pennsylvania. This was not a case in 
which either of the parties resorted to similitude of 
names for unfair purposes, or of similitude of labels or 
markings. Both parties had adopted their natural 
names in their business and defendant was a much older 
concern. Neither knew of the existence of the other 
prior to the alleged unfair competition, yet each had 
been carrying on its business under the name Walker, 
without fraud, intentional or unintentional, upon each 
other, and without any substantial confusion or mislead- 
ing of the consuming public, until the Boston Walkers 
discovered that the Pennsylvania Walkers were introduc- 
ing their goods through jobbers and wholesale dealers. 

The position of the Walkers of Boston was that under 
the circumstances they were entitled to the wholesale 
field in a particular locality, because they were first 
in that field under the Walker name. 

On this proposition the court says such affirmance 
would interfere with the fundamental rights of reason- 
able trade competition and with reasonable and com- 
mendable purposes of trade enterprise through expan- 
sion. However, it is true that business expansion, 
through instrumentalities in the wholesdle and jobbing 
fields, might be under such circumstances of bad faith, 
with or without involving deceptive devices, such as 
similar trade-marks and names, as to make the competi- 
tion unfair. But none was found in this case. 

In some cases of unfair competition the question 
depends on the purpose or on the good faith or bad faith 
of the dealers, while in others the question is whether 
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the situation in and of itself, without regard to good or 
bad faith, is calculated to deceive the public; but the test 
is always whether trade is being unfairly interfered 
with, and whether the public is being cheated into buy- 
ing or paying for something which it is not in fact 
getting. 


Rights After Expiration of Patent Design 


In the case of Lenox, Inc., vs. Jones, McDuffee & 
Stratton Corporation (271 Fed., 511), the Lenox com- 
pany brought suit upon a design patent, No. 50,064, 
which had been issued Dec. 19, 1916, under an express 
term limiting it to 34 years. The designer was Frank 
G. Holmes, who assigned his rights to plaintiff. 

The design was intended for the face of certain high- 
grade chinaware. The article was put upon the market 
as one of great merit, and the sales ran into hundreds 
of thousands of dollars within a single year. 

The court said the chief difficulty of the plaintiff's 
case was that the patent expired before the menace of 
infringement claimed by the Lenox company. So the 
question of unfair competition of the defendants with 
plaintiff’s business became the only serious question 
involved. 

The rights of monopoly, under patents based upon 
machines, instrumentalities, designs, etc., expire at the 
end of the term expressed in the patent, and things 
covered by the patent become public property—provided 
they are reasonably marked by the name of the manu- 
facturer who adopts them, and are reasonably and 
properly designated as something made by one, other 
than the original patentee or producer or manufacturer, 
by giving the true name of the one who makes them and 
puts them into the trade, except perhaps in cases exactly 
like, or perhaps something in very close similitude of, 
the original in bad faith, to the end that purchasers shall 
not be deceived into buying a particular thing as an 
original when it is not. 


CASE HINGED ON MARKINGS 


From this law the court said the chief question pre- 
sented was whether the articles of English manufacture 
which Jones, McDuffee & Stratton think they may put 
into their trade are suitably and properly designated as 
another and as an English product, to the end that they 
shall reasonably differentiate themselves from the Lenox 
“Ming.” The court found there were considerable dif- 
ferences in the design and coloring in the English and 
American product, the English ware being of much 
cheaper grade, selling for one-fifth the price of the 
American, and the markings on the bottom of the 
English wares were distinctly different, having the 
name of the manufacturer and the word “England.” 

“Patent monopoly,” said the court, “was intended by 
the framers, in the primal sense, among other things to 
advance science and to encourage invention in respect to 
instrumentalities, to stimulate original and attractive 
designs in the field of art, through granting exclusive 
control to inventors and designers for a limited period. 
Yet it still remains that it is quite as true, in the 
broader and more important sense, that there was an 
intent in the interest of the general public, to the end 
that the public at large, after the limited monopoly had 
had its run, should receive the benefits of developments 
which the government had encouraged through giving 
exclusive monopoly to inventors and designers for a 
limited period.” 

Exclusive control in the Lenox patent had expired by 
its express terms. Therefore, if there was no wrongful 
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purpose, the Lenox design, except as to limited qualifica- 
tions, is open to others. And the court said that if the 
English product, which the defendant company proposed 
to use, was suitably marked and designated as English 
product, so that purchasers would not be led to believe 
that they were getting the original Lenox “Ming” when 
in fact they were getting something else, there was no 
wrong. 

Hence the suit against the English company was 
dismissed. 





Protecting Iron With Paint Against 
Atmospheric Corrosion 


OME experiments in the protection of iron with 

paint against atmospheric corrosion were described 
recently to the Iron and Steel Institute (British) by 
Dr. J. Newton Friend, Carnegie Gold Medalist. These 
experiments consisted in exposing, for a period of 5 
years, a series of plates of steel coated with various 
paint mixtures, and determining their loss in weight 
due to corrosion. 

These plates measured 2 ft. x 1 ft. x 0.03 in. thick 
(No. 22, B.w.g.), and were made of open-hearth steel, 
cold-rolled and charcoal-annealed. They were cleaned 
by immersion in dilute sulphuric acid, then washed 
and placed for a few minutes in dilute caustic soda 
solution to remove any traces of acid. After again 
washing and drying, the plates were finally polished 
with emery paper. After weighing and painting, the 
plates were suspended on a specially constructed 
wooden fence erected on a low bank running almost 
due north and south in the valley of the Severn River. 

In order that the results might be as reliable as 
possible and relatively independent of the effects of 
minor variations in chemical and physical properties 
from which iron plates are so likely to suffer, five 
plates were used in each test. Unfortunately, during 
the absence of Dr. Friend on military service, some 
of the plates were blown down during gales and 
damaged. This accounts for the gaps in the table of 
results. 

After 5 years’ exposure to the atmosphere the plates 
were removed, soaked in caustic soda solution to 
remove the paint, washed, dried and any adherent 
rust gently rubbed off by scraping and polishing with 
emery paper. 

The oils used in these experiments were: 

No. 1. Pure Calcutta raw linseed oil. 

No. 2. Same oil as No. 1, heated for 16 hours to a 
maximum temperature of 305 deg. C. No drier. 

No. 3. Oil No. 1, heated for 4 hours with 0.5 per 
cent Cyprus umber up to 305 deg. C. 

No. 4. Oil No. 1, heated for 2 hours with 1.5 per 
cent manganese hydroxide to 150 deg. C. 

No. 5. Oil No. 1, heated for 4 hours with 1 per cent 
litharge to 205 deg. C. 

Dr. Friend has already demonstrated the superiority 
of polymerized linseed or litho oils over the raw oil 
for the protection of iron against atmospheric corro- 
sion. This is attributable in part to their diminished 
permeability toward water, but mainly to their greater 
stability, polymerization resulting in the saturation 
of the double bonds, thus rendering the oils less liable 
to oxidation and disintegration upon exposure. 

On the other hand, an ordinary boiled oil is partially 
oxidized in the process, and, particularly if a drier be 
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present, a marked increase in the rate of setting is 
observed when the oil is spread as a paint film on a 
suitable surface. One of the main objects of the “boil- 
ing,” indeed, is to increase the rate of setting. But 
the same catalysts which accelerate the setting or 
initial oxidation also accelerate the disintegration or 
show further oxidation upon prolonged exposure to 
air. Hence, in contradistinction to litho oils, ordinary 
boiled oils will not as a rule offer as good protection 
to iron as the raw oil. This is shown clearly in the 
results in Series A, B, C, D in the table. 

Not only do two coats of paint protect iron from 
atmospheric corrosion more efficiently than one thin- 
ner coat, but they are even slightly more efficient than 
one thick coat containing the same weight of paint as 
the two together. 

It is important to remember that this applies only 
to atmospheric corrosion, for Dr. Friend has shown 
that a precisely opposite effect is obtained by pro- 
longed immersion of iron plates in water. The amount 











TABLE I—RESULTS OF EXPOSURE TESTS 
All weights are expressed in grams. Period of exposure, 5 years. 


Composition of Wt. of Paint Loss in Mean 
Series Paint by Weight on Each Side wt. 
{ 3.35) 
| 5.95 
A 60 red lead | 15 } 3.05} 3.63 
40 oil No. 1 J 3.50 | 
{ 2.30 
fowee | 
B 60 Nees } 15 } 3-25 | 4.87 
40 oil No. 2 5.82 | 
| 3.55 } 
| 7.20 | 
Cc 60 red lead | 15 ees t 6.91 
40 oil No. 4 { ; | 
' 6. ~ 
| 3.80 
D 60 red lead | 15 / 6.58} 5.45 
40 oil No. 5 | 7.10) 
| 4.30} 
E First coat: 
60 Venetian red 12 2.25 2.66 
40 oil No. 3 j 2.48) ' 
Second coat: 
30 Venetian red | 12 ) 
70 oil No. 3 3.25) 
F First coat: . 
30 Venetian red 12 1.35 1.30 
70 oil No. 3 j 1.80 
Second coat: 
60 Venetian red } 12 < 
40 oil No. 3 0.75 | 
G Two coats: } 
45 Venetian red 12 2.28 | 2.13 
55 oil No. 3 j Each | Bi if 


of corrosion under these conditions actually increases 
with the number of coats or thickness of the paint. 

The question now arises as to whether or not the 
method of mixing and applying paint to iron may 
not influence the results. To determine this a series of 
plates were given two coats of paint, viz: 

Series E. One coat of 60 per cent Venetian red 
paint, followed by one of 30 per cent. 

Series F. One coat of 30 per cent Venetian red 
paint, followed by one of 60 per cent. 

Series G. Two coats of 45 per cent Venetian red 
paint. 

It will be observed that the total weight of both pig- 
ment and oil on each plate in the three series is the 
same, but the results are strikingly different. Series 
F yields by far the best results, the thin coat apparently 
clinging tenaciously to the surface of the metal, while 
the outer coat, containing a high pigment and low oil 
percentage, protects the inner by reason of its greater 
resistance to permeability by moisture and to me- 
chanical erosion. 
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Technical News of the Week 


Current Events in the Chemical, Metallurgical and Allied Industrial Fields—Legislative 
Developments—aActivities of Government Bureaus, Technical Societies and Trade Associations 








Dye Investigation Likely to Be Postponed as 
Sub-Committee Continues to Dwindle 

With the announcement by Senator Reed of Missouri 
that it will be impossible for him to serve on the sub- 
committee selected to conduct the investigation of the dye 
situation, Senator Knute Nelson of Minnesota fears that 
it may be impossible to conduct the investigation at this 
time. Senator Borah of Idaho, another member of the 
sub-committee, previously had announced that he could not 
serve. Thus Senator Shortridge of California, chairman of 
the sub-committee, is the only member left of the original 
committee named. 

Some of those who were very anxious that this investi- 
gation be conducted seem to have lost their enthusiasm 
since the resolution was broadened to include a probe into 
the practices of importers and representatives of the 
German dye interests. On the other hand, the domestic 
chemical industry appears to be more anxious than ever 
that the investigation proceed. It is stated that evidence 
has been uncovered which will reflect unfavorably upon the 
practices of certain textile concerns and other consumers 
of dyes. Since the adoption of the Frelinghuysen amend- 
ment which extended the scope of the probe to include 
the importers, some very active work has been done by 
the domestic chemical industry, with the result that enough 
already has been disclosed “to hang some of them,” as one 
representative of the chemical industry put it. If this 
evidence can be brought out before the Senate acts on 
the tariff, it is expected that it will do more than any other 
one thing to aid the fight for an embargo. 





Licensing of Professional Engineers Subject of 
Live Debate in Engineering Circles 

At the recent meeting of the American Engineering 
Council of the Federated American Engineering Societies 
in Washington, a lengthy discussion arose as to the senti- 
ment of the Council regarding the licensing or registering 
of engineers. Prof. Donald Derickson of Louisiana was 
the chief advocate of the system, asserting that the ex- 
perience of his state had been such as to justify the con- 
clusion that the licensing statute had been beneficial alike 
to the public and the engineer. The Council finally de- 
cided to direct the appointment of a committee to make 
a thorough study of the question. 

The Engineers’ Club of Baltimore, Md., also recently 
considered this question and after a thorough discussion 
of the subject went on record as strongly opposed to any 
form of state legislation requiring the registration or 
licensing of professional engineers in Maryland. The op- 
ponents of the system, while conceding it would be an 
excellent thing if it were practically possible for any 
board to grade each engineer according to his true qualifica- 
tions and ability, asserted that engineering work is more 
varied and diversified by far than any other profession 
and thus it is not to be expected that any state-appointed 


board could handle the proper grading of individual 
engineers. 


E. F. Smith Addresses Rochester Section, A.C.S. 

Dr. Edgar F. Smith, president of the American Chemical 
Society, addressed the last meeting of the Rochester Sec- 
tion, A.C.S., Dec. 19 at Kodak Park. Choosing as his 
topic “A Glance at Early Organic Chemistry,” Dr. Smith 
outlined the history of the science and called particular 
attention to the work of Americans in developing ether, 
chloroform, synthetic indigo and camphor. 

Following this address, motion pictures showing the 


manufacture of motion picture film at Kodak Park were 
shown. 








Elaborate Program Planned for Meeting of 
American Ceramic Society 

As previously announced, the American Ceramic Society's 
twenty-fourth annual convention will be held at the Hotel 
Statler, St. Louis, Mo., Feb. 27 to March 3 inclusive. Three 
days will be devoted to presentation and discussion of papers 
on manufacturing problems; two days of open house will 
be held at industrial plants and seven divisions will meet 
simultaneously. In addition to the smoker and banquet, 
exhibits of equipment will be encouraged. The general 
chairman of the local committee is J. L. Green, 1673 Railway 
Exchange Building, St. Louis, Mo. 

Among the forty papers announced to date are the fol- 
lowing: 

“The Testing of Silica Brick,” K. Endell, Charlottenburg, 
Germany. 

“A New Method of Measuring the Porosity of Brick,” E. 
W. Washburn and E. N. Bunting. 

“The Products of the Calcination of Flint and Chalcedony,” 
E. W. Washburn and Louis Navias. 

“Refractories Engineering,” W. E. Dornbach, Baltimore, 


“Comparison of Hot and Cold Modulus of Rupture for 
Silica Brick,” E. N. McGee, Syracuse, N. Y. 

“Refractories for Zinc Smelting,” George C. Stone, New 
York City. 

“Possibilities of Terra Cotta Casting,” R. F. Geller. 

“The Cost System as an Aid to Efficient Plant Control,” 
D. T. Farnham. 

“The Permeability and Diffusion of Gases Through Re- 
fractories,” H. W. Douda, Columbus, Ohio. 

A number of subjects of timely interest are being pre- 
pared for round-table discussion. 





Commonwealth Edison Co. Opens New 250,000-Hp. 
Plant in Chicago 

The Commonwealth Edison Co. of Chicago has thrown into 
operation a new $10,000,000 power plant located in South 
Chicago on the Calumet River near 100th St. for supplying 
the industrial district. When this station is eventually 
completed as planned, it will generate 250,000 hp. With 
the new plant the capacity of the plants of the Common- 
wealth Edison Co. now exceeds 800,000 hp. It is planned 
later to build another 250,000-hp. station on the shores of 
Lake Michigan at Waukegan with the Public Service Co. of 
Northern Illinois, which will fit into a scheme of electric 
superpower development of Wisconsin, Illinois and Indiana. 
The Chicago system has become the hub of a network of 
interconnected electric transmission lines in the upper 
Mississippi Valley which spreads nearly to Minneapolis on 
the north, southwest to the Mississippi River, and south to 
the coal fields of Kentucky. The development of power 
generation on this huge scale is indicative of the industrial 
growth of this section of the Middle West. 


Laboratory Tests for Molding Sand 
to Be Standardized 


A committee, organized by the National Research Council 
and American Foundrymen’s Association, has reached agree- 
ment on six tests which will show the properties that are 
most indicative of satisfactory working conditions of the 
sand in almost all lines of foundry practice. The “fineness” 
test and “cohesiveness” test should be given first considera- 
tion. Tests for permeability, water content, thermal prop- 
erties and rational and chemical analyses should also be 
considered in a general study of molding sands. Informa- 
tion is now being acquired preparatory to drawing up speci- 
fications for the proper methods of making such tests. 
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American Engineering Council Holds 
First Annual Meeting 
The American Engineering Council of the Federated 


American Engineering Societies held its first annual meeting 
in Washington, D. C., on Jan. 5 and 6. A leading event of 
the meeting was a dinner in honor of Secretary of Commerce 
Hoover at which Mr. Hoover commended the Council’s work 
for the elimination of waste in industry, declaring this to be 
the most fundamental of all problems with which the nation 
must deal. He urged the development of methods for ef- 
fecting economies in manufacture, transportation and dis- 
tribution and suggested that the problem of national elec- 
trification be taken up in the form of a waste survey. 

The Council voted to continue support of the legislation 
for the relief of the U. S. Patent Office as embodied in the 
Lambert bill. Steps were also taken to co-operate with the 
Department of Commerce in the movement to prepare for 
cyclical industrial depressions and unemployment by resort 
to public works projects. An unqualified indorsement of an 
embargo on dyes was voted by the Council. 

Officers for the year are as follows: president, Dean Mor- 
timer E. Cooley, of the University of Michigan; vice-presi- 
dents, D. S. Kimball of Cornell University and J. Parke 
Channing of New York; treasurer, W. W. Varney of New 
York; executive secretary, L. W. Wallace. 





Steady Business Improvement Indicated 
by Increased Production in Industries 


Ceramic. The five general ware potteries at Sebring, 
Ohio, are now working at practically full time and expect 
to maintain production at this status for at least 6 months 
to come. The different plants are the Sebring China Co., 
Limoges China Co., Royal China Co., Worcester China Co. 
and the Saxon China Co. 

The Crip Pressed Brick Co., Ennis, Tex., has resumed 
production at its plant under an operating schedule of about 
20,000 bricks per day. 

The Haws Refractories Co., Hawstone, near Lewistown, 
Pa., has resumed operations at its plant after a shutdown 
for a number of months. Production will be maintained on 
a basis of 50 per cent for the present. 

The majority of potteries at Wellsville, Steubenville and 
East Liverpool, Ohio, devoted to the production of general 
ware, have resumed production on a full-time schedule, 
following a shutdown through the holiday week for inven- 
tory and other purposes. 

Chemical. The National Aniline & Chemical Co., Wil- 
mington, Del., has added a number of permanent workers 
to the operating force at its local plant. 

Rubber. The Goodyear Rubber Co. is planning for the 
early resumption of operations at its local plant, following 
a 2 weeks’ shutdown. A wage reduction from 10 to 25 per 
cent for male operatives at the plant has been announced. 

The Goodyear Tire & Rubber Co., Akron, Ohio, has added 
about 1,000 employees to the working force at its local 
mills since the middle of December. It is expected to 
increase the number of present workers soon. 

Glass. Practically all of the glass plants in the Wheeling, 
W. Va., district are now in operation, with production vary- 
ing from 80 per cent to full capacity. 

Glass factory at Sisterville, W. Va., will resume opera- 
tions Feb. 1 after being idle over a year. 

Oil. The Standard Oil Co. has increased the working 
force at its Bayway refinery, Elizabeth, N. J., to more than 
4,100 men, the largest number which has been employed at 
any one time since last May. The plant is operating on 
full time. 

Paper. The New York & Pennsylvania Co., Johnsonburg, 
Pa., operating a local paper mill, has increased production 
to close to capacity. 

The Charles Boldt Paper Co., New Iberia, La., manu- 
facturer of paper products, has placed its recently completed 
mill in operation. 

The Trinity Paper Mills, Commerce, Tex., manufacturer 
of paper pulp from cotton linters, has placed its new mill 
in operation. 


Tron and Steel. The Tennessee Coal, Iron & Railroad Co. 
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and the American Steel & Wire Co., both subsidiary to the 
United States Steel Corp., are operating their plants in 
the Birmingham, Ala., district in excess of 60 per cent of 
normal. 

The E. & G. Brooke Iron Co., Birdsboro, Pa., has blown 
in its local furnace, which has been idle for about 10 months 
past. Employment will be given to about 130 men. 

The Reading Iron Co., Reading, Pa., has resumed opera- 
tions at its Oley St. mills on a full-time schedule. Plans 
are under way to place the puddle mills on Ninth St. in 
service at an early date. 

The Allegheny Steel Co., Brackenbridge, Pa., has resumed 
operations at its plant after a shutdown of a number of 
weeks. A group of ten sheet mills at the works, now idle, 
will be placed in service before the close of the month. 

The Altoona Iron Co., Altoona, Pa., has resumed pro- 
duction at its local plant after being idle through the 
greater part of the past year. 

The Trumbull Cliffs Furnace Co., Warren, Ohio, will soon 
blow in its local blast furnace, rated at 600 tons. The plant 
has been completed at a cost said to be about $3,000,000, 
and operations have been held in abeyance for some time 
past owing to conditions. 





Outlawing of Chemical Warfare Not Likely to Stop 
Gas Research by U.S. 


Influence on the part of friends of the capital naval ship 
is said in Washington to have been an important factor 
in the decision of the Arms Conference to outlaw chemical 
warfare. When the Chemical Warfare Service demonstrated 
last summer, in the tests in the lower Chesapeake Bay, that 
gas could be used effectively against ships, it was not 
realized, some point out, that it was paving the way for its 
own destruction. From the date of those tests there has 
been an increasing animosity to gas in naval circles. This 
is not confined to the United States, but it applies equally 
well to many of the advocates of the superbattleship in other 
countries. 

The idea of outlawing chemical warfare had its inception 
and its chief impetus in the advisory committee to the Ameri- 
can delegation. The advisory committee was a sort of after- 
thought of the conference idea. The committee was selected 
at the last minute and no advance notice was given those 
who were appointed to serve. Most of its members took 
the appointment as complimentary,-but a few of those desig- 
nated took the matter seriously and insisted on advising, 
much to the embarrassment of certain officials. Senator 
Sutherland, chairman of the advisory committee, Secretary 
of Commerce Hoover and John M. Parker, Governor of 
Louisiana, outstanding members of the committee, are 
known to have been of the opinion that it would be just as 
practicable to agree to outlaw war itself. Since Secretary 
Hoover and Governor Parker are busy men, they devoted 
very little time to the affairs of the advisory committee. 
Certain members of the committee, sensing the approval 
which would follow this course from that portion of the 
public which had not looked into the subject deep enough 
to know that chemical warfare is the most humane, efficient 
and least expensive of all the modern weapons, pressed 
their report with utmost vigor, it is declared. There has 
been no explanation as to how General Pershing was induced 
to reverse himself on the subject. His testimony before the 
House Committee on Military Affairs just prior to the es- 
tablishment of chemical warfare as a separate service of 
the army was an indorsement of a positive character. 

Representatives in Washington of the chemical industry 
point out that the conference would not have thought of 
concluding an agreement as to the reduction of naval arma- 
ment unless England, the chief naval power, were to be a 
party to it. There was no hesitation, however, in attempt- 
ing chemical disarmament by decree, and Germany, still 
armed to the teeth chemically, was in nowise considered. 

Insufficient time has elapsed to allow any arrangement 
of details, but since England made the expressed reservation 
that it would be necessary to keep abreast with chemical 
development, to guard against the use of gas by an outlaw 
nation, it is assumed that the United States will not abandon 
the research work on gas which it now has well under way. 
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Catalysis and Photomicrography Subjects at 
New Jersey Chemical Society 

Large attendance marked the regular monthly meeting of 
the New Jersey Chemical Society on Jan. 9, 1922, in New- 
ark, N. J. H. S. Taylor, of Princeton, spoke on “Auto- 
Catalysis,” describing several reactions in which one of the 
products of the reaction apparently acts as a catalytic 
agent. Dr. Taylor described some recent experiments on 
the reduction of cupric oxide by hydrogen and on the 
efflorescence of cadmium sulphate crystals in support of 
his contention that in this type of reaction it is only at 
an interface, where a molecule of the substance is in con- 
tact with a molecule of one of the products of its decompo- 
sition, that the reaction proceeds. 

Charles P. Titus, consulting microscopist, New York, 
gave a profusely illustrated talk on fabrics, outlining 
methods of manufacture and showing photomicrographs 
of numerous textiles. 


New York Section of A.C.S. Hears Papers 
on Glues and Gelatins 


The subject at the regular monthly meeting of the New 
York Section of the American Chemical Society on Jan. 6, 
1922, was “Glue and Gelatin.” The speakers were R. H. 
Bogue, Mellon Institute, S. E. Shepherd, Eastman Kodak 
Co., and E. T. Oakes, National Biscuit Co. Dr. Bogue’s 
paper dealt with the classification of glues and gelatins 
and is reported in more detail on page 123 of this issue. 
Dr. Shepherd’s paper discussed photographic gelatin, de- 
scribing the protective action of the gelatin in delaying 
precipitation, its important effect on the coating operation 
due to its varying viscosity and the sensitizing or desensi- 
tizing effect of gelatin on the emulsion due to the presence 
of small quantities of metallic impurities, sulphides, grease 
and organic reducing agents. The talk was illustrated 
with slides showing curves, photomicrographs of emulsion 
grains and photographs of instruments used in the East- 
man laboratory for determining the setting point, jelly 
strength and swelling of gelatin. 








Potash Producers Hopeful for Adoption of 
Five-Year Protective Duty 

Sufficient sympathy for the domestic potash industry has 
been manifested by members of the Senate Finance Com- 
mittee to lead to the belief that agricultural potash will 
not be returned to the free list. The chances are thought 
to favor the adoption of the rates contained in the House 
bill which prescribe a duty of 24c. per lb. on actual potash 
for the first 2 years; 2c. per lb. for the third year; lic. 
per lb. for the fourth year; 1c. per lb. for the fifth year, 
agricultural potash thereafter to be on the free list. 

The opposition to this duty came mainly from H. A. 
Huston, American representative of the German potash 
syndicate, and from the National Fertilizer Association, 
represented by S. D. Crenshaw, vice-president of the Vir- 
ginia-Carolina Chemical Co. 

Mr. Huston was frank in his admission that he had been 
connected with the German potash syndicate for 19 years. 
He declared that the syndicate had been much maligned 
and that it is not a monopoly even in Germany. He empha- 
sized the fact that the German law prohibits, under heavy 
automatic penalties, the sale of potash for export at less 
than the price offered for potash for distribution within 
Germany. He argued that it would be to the great economic 
advantage of the United States to use many times the 
amount of potash now consumed. 

Mr. Crenshaw stated that American producers, in spite 
of the monopoly given them by the war, had never produced 
more than 54,000 tons of actual potash in any one year, 
and that there is no reason to expect that they can produce 
the normal American requirements at present prices, plus 
the proposed tariff. He also stated that certain forms of 
potash much used and desired in the United States cannot 
be produced in this country. Another difficulty facing 
American producers is that freight rates alone are nearly 
as much as the cost of foreign potash delivered at American 
ports. 

Wilbur LaRoe, an attorney, appeared for the United States 
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Potash Producers’ Association. He cited the Federal Trade 
Commission as authority for statements that the Virginia- 
Carolina Chemical Co. is financially interested in certain 
German potash enterprises and that it has important hold- 
ings in the German potash mines. He declared that the 
fertilizer interests are leaving the impression, in stating 
that they have contracted in Germany for only 75 per cent 
of their requirements, that the remaining 25 per cent may 
be purchased of American producers. He declared that this 
is not a fact and that within the last few weeks contracts 
have been made with Alsatian producers for the remaining 
25 per cent of the requirements of the thirty-four companies 
which entered into the German contract. It was brought 
out in the hearing that these thirty-four manufacturers 
produce at least 60 per cent of the country’s fertilizer 
output. 

Mr. LaRoe also took exception to the statement by the 
representative of the fertilizer manufacturers relative to 
prohibitory freight rates, mentioning the practicability of 
shipment by water and the promising potash fields in New 
Jersey as a source of supply for Eastern markets. The 
domestic supply of potash, he told the committee, is suffi- 
cient to meet domestic needs for an indefinite time. The 
reserve at Searles Lake alone amounts to 20,000,000 tons, 
he said. Already the solar method of evaporation is being 
used there with great success and by extending it and 
providing for increased efficiencies, Mr. LaRoe predicted that 
the United States within the 5-year period could produce 
potash at a less cost than can Germany. While all the Ameri- 
can plants are closed at present, Mr. LaRoe stated that 
they have an annual capacity of 100,000 tons and will 
reopen if the duty is allowed: He estimates American re- 
quirements at 240,000 tons. Statements were presented 
from the State Chemists of the more important fertilizer 
using states to sustain his contention that California pot- 
ash is now free of borax. The duty requested, it was stated, 
will give the federal treasury $10,000,000 annually during 
the first 2 years. Mr. LaRoe declared that domestic pro- 
ducers are ready to start up their plants if they can be 
assured of receiving as much as $1.10 for their output. 





Short Course in Ceramic Engineering 
at Illinois University 


As previously announced, the short course in ceramic 
engineering at Illinois University will be conducted this 
year from Jan. 23 to Feb. 4. This course, as is well known 
to members of the American Ceramic Society, is designed 
to meet the requirements of practical men. It deals with 
the principles underlying the work of managers, superin- 
tendents, foremen, burners and others who may be con- 
cerned with the manufacture of ceramic products. Those 
companies who have sent their employees in previous years 
have been amply repaid for the time and money expended. 

The courses this year will be very much on the same basis 
as in last year’s program with some different lecturers and 
the addition of lectures in business law, boiler water and 
glass technology. Prof. Charles F. Binns, formerly secre- 
tary of the American Ceramic Society, will deliver the 
lectures on glazes. 





National Association of Cost Accountants 
Conducts Membership Drive 


The National Association of Cost Accountants has re- 
cently begun a drive for 400 new members by March 1. 
This organization is national in scope and has members in 
practically every state in the Union in addition to some in 
Canada, Mexico and Europe. 

There are local chapters in most of the principal cities 
of the United States. These chapters meet monthly to hear 
various messages by reputable cost authorities on cost and 
accounting problems. These local chapters are the clearing 
houses where cost data and plans are exchanged by repre- 
sentative cost men and accountants. 

Ali those interested in cost accounting are invited to in- 
vestigate the merits of the organization with a view to be- 
coming active members. S. C. McLeod, 130 West 42nd St., 
New York City, is the national secretary and business agent. 
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Ford Muscle Shoals Offer to Be Submitted 
to Congress by Secretary of War 


Secretary of War Weeks, after a conference on Jan. 13, 
1922, among Henry Ford, Secretary Hoover and himself, 
announced that the Ford offer for the Muscle Shoals plant, 
in the form of a contract, would be transmitted to Con- 
gress for action. He declined to make public the nature 
of his comments on the proposal. 

The National Fertilizer Association has undertaken the 
publication of an analysis of the Ford offer and a survey 
of the situation surrounding the project, under the caption 
of “Truth About Muscle Shoals.” It is stated therein that 
Mr. Ford proposes to make two kinds of payments—interest 
and amortization. The interest payments are a partial 
reimbursement to the government for the interest which 
the taxpayers must pay on the money invested in the water 
power and amount to a total of $161,040,000 over the 100 
years’ lease. The government, however, must pay interest 
on $57,000,000 new money invested, which at 4 per cent 
would amount to $2,280,000 per year. As will readily be 
seen, this creates a deficit of $600,000 or more every year. 





C. W. Goodale Honored for Safety and Welfare 
Work by Mining and Metallurgical Society 


Charles W. Goodale, of Butte, Mont., was awarded the 
gold medal of the Mining and Metallurgical Society of 
America at its annual meeting, Jan. 10, for conspicuous 
services in safety and welfare work. In 1898 Mr. Goodale 
was appointed general manager of the Boston & Montana 
Consolidated Copper & Silver Mining Co., operating the 
richest copper mines in Butte and a large smelter at Great 
Falls, about 200 miles northeast, a position he filled with 
great success up to the time of the absorption of that 
company by the Anaconda Copper Mining Co. Since that 
time he has been chairman of the Bureau of Safety for 
all the Montana operations. Those same qualities which 
have always brought him the affectionate regard of his 
numberless acquaintances in mining and metallurgical 
circles have enabled him to enlist that sincere co-operation 
of all the foremen and workmen so necessary for the 
success of safety and welfare measures. 





Summary of Newly Organized Chemical Firms 


During the month of December a total of twenty-six 
companies was organized to manufacture chemicals, dyes, 
drugs and affiliated products, with individual capitalization 
of $50,000 or more. The total indicated capital aggregates 
$3,595,000. This compares with the formation of thirty-five 
companies in November, with total authorized capitalization 
of $6,300,000. 

The total for the year 1921 shows an indicated capitaliza- 
tion for new companies organized of $108,410,900, as com- 
pared with a capital of $487,148,000 for new concerns in 
the industry formed in 1920. 





Business Paper Editors to Meet 


The National Conference of Business Paper Editors will 
hold a meeting in Washington, D. C., on Jan. 23. After 
luncheon, the afternoon will be devoted to a conference 
with the Chamber of Commerce of the U. S., at which 
will be discussed the railroad situation, tariff legislation, 
soldier bonus and the hardwood decision of the Supreme 
Court. The program of the day also includes the regular 
dinner with Secretary of Commerce Hoover, at which prob- 
lems of interest will be discussed. 





American Ceramic Society Moves Headquarters 


Official announcement has been made that the head- 
quarters of the American Ceramic Society have now been 
transferred from Alfred University, Alfred, N. Y., to Lord 
Hall, Ohio State University, Columbus, Ohio. Organizing 
Secretary Ross V. Purdy has automatically, with the coming 
of the new year, been made general secretary of the society, 
and his headquarters are at the above address. Charles F. 
Binns, who has for many years served the society faithfully 
and well, retired from active participation in the work. 
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Dr. CLARENCE W. BALKE, chief metallurgist of the Fan- 
steel Products Co., North Chicago, recently spoke before 
the American Institute of Mining and Metallurgical Engi- 
neers at the rooms of the Western Society of Engineers, 
Chicago, on “The Story of Tungsten.” 

S. M. Barner has been elected president of the Barnet 
Leather Co., New York, succeeding his father, the late 
Morris S. Barnet. SigmMUND ROTHSCHILD was elected vice- 
president of the company. 

C. A. BigeLow, formerly general manager of the Aetna 
Explosives Co., became assistant general manager of the 
Hercules Powder Co. on Jan. 1, in charge of the high 
explosives division. On the same date L. N. BENT became 
assistant general manager in charge of naval stores, ful- 
minate and caps, and nitrocotton divisions. 

R. A. BULL, a consulting engineer of Sewickley, Pa., has 
moved his headquarters to Spondly Building, 638 Diversey 
Parkway, Chicago, III. 


O. S. Detaney, E. I. du Pont de Nemours & Co., Wil- 
mington, Del., gave an interesting address on the subject 
of the manufacture of explosives at a recent meeting of 
the Olympia Chemical Club, Tacoma, Wash. 

Rospert W. HILTON, vice--president of the Ault & Wyborg 
Co., Cincinnati, Ohio, has announced his withdrawal from the 
company after 25 years of service. Mr. Hilton started with 
the company as a chemist and was in charge ef the labora- 
tory for 6 years, after which, for 9 years, he was superin- 
tendent of the company’s plants, and for the last 10 years 
has been in charge of the development and manufacture 


of products. After a short vacation he will enter business 
for himself. 


F. KNIFFEN has resigned as production manager of the 
cellulose products manufacturing department of E. I. 
du Pont de Nemours & Co. He will continue to serve that 
department in an advisory capacity. 

Dr. S. K. Loy, chief chemist of the Standard Oil Co.’s 
(formerly the Midwest Refining Co.) refinery at Casper, 
Wyo., has been appointed consulting chemist of the Bureau 
of Mines in connection with oil-shale work. 

THomAs O. MARVIN has been designated by- President 
Harding to become chairman of the United States Tariff 
Commission, succeeding Thomas Walker Page, who recently 
resigned. Commissioner WILLIAM S. CULBERTSON has been 
named vice-chairman. 


RALPH H. McKEE spoke before the Franklin Institute 
on Jan. 12, on “Gasoline From Oil Shale.” 


J. V. Mowe, general sales manager of the Kelly-Spring- 
ficld Tire Co., Akron, Ohio, has been elected a vice-president 
of the company. 

G. N. NorMAN, chemical director, and R. S. MCKINNEY, 
purchasing agent, for the Hercules Powder Co., expect to 
sail for Europe on Feb. 7. They will be abroad for about 
3 months and will visit the principal continental countries. 

C. Otin Nort, C. W. Beprorp, R. C. HaRTONG and 
C. N. Hanp, all formerly connected with the development 
department of the Goodyear Tire & Rubber Co., have left 
that organization and incorporated the Rubber Service 
Laboratories Co. Mr. Bedford is the present chairman of 
the Rubber Division of the American Chemical Society. 


A. L. PITMAN has been appointed assistant director of 
the Bangor station of the Massachusetts Institute of Tech- 
nology’s School of Chemical Engineering Practice. 

N. P. Roop, vice-president of the Hercules Powder Co., 
expects to make a business trip to Chile in the near future. 

C. J. SNYDER has accepted a position as technical director 
of the Newman Ice Cream Co. of York, Pa. He was 
formerly in the chemical department of E. I. du Pont 
de Nemours & Co. at Parlin, N. J. 


HERBERT TALLEY will leave the service of the Hercules 
Powder Co. on Feb. 1 to go with the U. S. Powder Co. 
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IN CHEMICAL, METALLURGICAL AND ALLIED INDUSTRIES 


A Survey of the Economic and Commercial Factors That Influence Trade in Chemicals and 
Related Commodities—Prevailing Prices and Market Letters From Principal Industrial Centers 


_ C0 (i) 


The Uneven Fall in the 
Prices of Basic Commodities 


One of the conspicuous obstacles in the path toward bet- 
ter times in business is the maladjustment in the wholesale 
prices of the principal domestic commodities. The general 
process of deflation appears to have run an uneven course, 
so that there exists at the present time an unusual disparity 
between the great groups of basic materials. The spread 
between the prices of farm products and other primary 
materials, on the one hand, and the prices of manufactured 
goods, labor and transportation, on the other is an obstruc- 
tion to progress. Substantial revival of business cannot be 
effected as long as such unbalanced relations continue, and 
it therefore behooves business to study these fundamental 
conditions in order that means may be provided for their 
correction. 


INEQUALITY IN RECESSION FROM WAR-TIME PEAKS 


Babson’s analysis of 78 leading articles of commerce indi- 
cates that 39 are from 50 to 100 per cent and 18 from 2 to 
25 per cent above the pre-war level. On the other hand, 21 
are from 0 to 82 per cent under the 1904-1913 average. 
This maladjustment of prices is further shown in the price 
indexes of the U. S. Bureau of Labor Statistics, which are 
shown in the accompanying table. From the 1920 maximum 
to the figure reported for November, 1921, these groups have 
shown the following percentage decreases: farm products 
53.7, metals and metal products 39.0, foods 50.5, chemicals 
and drugs 27.0, fuel and lighting 34.5, and building mate- 
rials 42.2. 


THE COLLAPSE OF AGRICULTURAL PRICES 


Almost at the bottom of the whole situation is the severe 
agricultural depression. The farmers produced a bumper 
crop during 1921, but according to official estimates of the 
government, their produce had a market value eight billion 
dollars less than the value of the crop of 1919 and three and 
a half billion less than in 1920. 

The farmer has been forced to shoulder tremendous losses, 
for practically every farm product is selling for less than 
the actual cost of production. Furthermore, his purchasing 
power has been reduced correspondingly and this has neces- 
sarily had its effect on practically every branch of industry. 
It has been estimated by reliable authorities that the farm- 
er’s dollar purchases less goods now than it has at any time 
during the past 30 years. 


CHEMICAL AND METALLURGICAL PRICES 


Metals and metal products have had the next most con- 
spicuous decline of prices. In the index numbers of the 
Bureau of Labor Statistics this group stands at 119 for 





CHEMICAL & METALLURGICAL ENGINEERING’S 
WEIGHTED INDEX OF CHEMICAL PRICES 


Base = 100 for the year July 1, 1913, to June 30, 1914 


ee GE. bb whe «oe 143.75 
LGR WOOK oo occ cts 144.49 
January, 1921 ..... 181 
January, 1920 ..... 242 


April, 1918 ........ 


The very slight drop in the index number during the 
current week was caused principally by the lower prices 
for soda ash, caustic soda, bleaching powder and methanol. 
Slight increases in the prices for aniline oil, formaldehyde, 
glycerine and linseed oil failed to retard this movement. 
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November, 1921, in comparison with 114 for farm products 
and 149 for all commodities. This represents a fall of prac- 
tically 40 per cent from the peak reached in 1920. Prac- 
tically every non-ferrous metal is selling at prices which 
are equal to or lower than the pre-war level. 

Chemicals and drugs, according to the Labor Department 
statistics, are at a somewhat higher level, although still not 
greatly above the average for all commodities. It is sig- 
nificant to note that the chemical group reached a low of 
161 in August of this year and in the three succeeding 
months for which figures are presented has shown a very 
slight increase. 

The disparity between this figure for chemicals and drugs 
and the CHEM. & MET. Weighted Index of Chemical Prices 
perhaps needs some explanation. It should be understood 
at the outset, however, that these index numbers are ob- 
tained by entirely different methods. Although both are 








based on a somewhat similar selection of commodities, the 
INDEX NUMBERS OF DOMESTIC WHOLESALE PRICES 
(Compiled by U. 8. Bureau of Labor Statistics) 
1913 average = 100 
i= 4 <3 7. ~~ 
2 § af a3 | g 
: i Bee oe 
. : i = 
3 of Sa 4 
= Q z og PP <8 
5 > 234 oof of © 
Month 5 3 3 ome °23 SA 
rea om os < a o = 
1913 (average)... 100 100 100 100 100 100 100 
1914 (average). 103 103 96 97 87 101 = 100 
1915 (average)... 105 104 93 94 97 114 101 
1916 (average)... 122 126 119 101 148 159-124 
1917 (average)... 189 176 175 124 208 198 176 
1918 (average)... 220 189 163 153 18! 221 196 
1919 (average)... 234 210 173 192 161 179) =—.212 
1920 (average)... 218 239 238 308 186 210 «243 
July... 236 268 252 333 191 217-262 
August...... 222 235 268 328 193 216 © ©250 
September. . 210 223 284 318 192 222 242 
October. . . 182 204 282 313 184 216 225 
November..... 165 195 258 274 170 207. 207 
igpeee mber. 144 172 236 266 157 188 189 
January..... 136 162 228 239 152 182177 
February...... 129 150 218 221 146 178 167 
March.. 125 150 207 208 139 171 162 
April.. 5 141 199 203 138 168 154 
May.. 117 133 194 202 138 166 151 
June.. 113 132 187 202 132 166 148 
July.. 115 134 184 200 125 163 148 
August........ 118 152 182 198 120 161 152 
September. .... 122 146 178 193 120 162 152 
October....... 119 142 182 192 121 162 150 
November... .. 114 142 186 197 119 162 149 














Bureau of Labor statistics includes among its eighteen items 
such articles as quinine and opium. Although these may be 
regarded as indicative of the trend of the drug market, 
they are nevertheless subject to extreme fluctuations and 
at the present time demand unusually high prices. As ex- 
plained in our issue of Jan. 11, the weighted index compiled 
by this magazine is based largely on such materials as the 
heavy chemicals and other similar products of quantity 
output and demand. 





Solving Some Problems of Unemployment 


A plan to take care of the families of employees out of 
work or on part time has recently been instigated at Lynn, 
Mass., plant of the General Electric Co. 

All workers, including wage and salary earners, submit 
to a 1 per cent reduction in pay, which is impounded into 
a fund to be used among the unemployed. This is, however, 
only a temporary arrangement, since the company has not 
approved any general plans for unemployment insurance. 





ee ee 
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To Market Copper Shingles 


The Anaconda Copper Mining Co. expects to use more 
than 30,000,000 lb. of copper this year in the manufacture 
of copper shingles. Although the initial cost of the new 
product is about twice that of the ordinary wooden shingle, 
has the advantages of durability and light weight. The 
shingles are supplied in natural copper finish and also in 
seven shades ranging from green to russet brown. 





Unemployment During December 

Unemployment increased by 4.7 per cent during December, 
according to the monthly survey of the U. S. Employment 
Service. The survey covered 1,428 firms located in the 
sixty-five principal industrial centers of the country. These 
concerns were employing 1,493,107 workers on Dec. 31. 

Increased employment is shown in textiles, iron and 
steel, lumber, leather, paper and printing and metals and 
metal products other than iron and steel. The decreases 
were mainly in the food industries; liquors and beverages; 
chemicals; stone, clay and glass products; tobacco manu- 
facture; vehicles for land transportation, and railroad repair 
shops. 





German Export Trade During November 
A slight decrease in the volume of German exports for the 
month of November as compared with the previous month 
has been reported from Berlin by Commercial Attaché 
C. E. Herring. Percentage decreases as well as increases in 
the volume of exports for the principal groups of com- 
modities are shown in the following table: 


Decrease | Increase 
Commodity Per Cent; Commodity Per Cent 
Heavy chemicals ......... 13.0} Leather ......... are eye 
i seteehees . ‘ 3.0; Leather goods ........... 14.7 
Cotton manufactures...... 5.4| Rubber goods ............ 5.8 
Wool manufactures ....... 18.8| Paper, pulp and manufac- 
Glass and glassware....... 7.3 CS |” ee 24.6 
Iron and steel manufactures 0 a eer ee 1.7 
IT s+ ce'ne ie mae ahi © i its ee 8k. ch accesb e666 5.0 
Zine and zinc products.... 12.0/ Electrotechnical! products .. 19.6 


The total imports into Germany decreased more than the 
exports, with the result that November shows a greatly di- 
minished trade balance by volume. 


Three Years’ Export Trade in Dyes 

Statistics recently -released by the Department of Com- 
merce show rather vividly the decline in the value of our 
exports of dyes and dyestuffs. The commodities shown in 
the government’s classification fell from a total of $30,410,- 
198 for the first 11 months of 1920 to $6,465,665 for the 
same period of 1921. 

The figures for the exports to principal countries show 
some rather significant changes. The most striking, per- 
haps, is the tremendous decrease in our dye exports to 
China. From over $5,500,000 for January-November, 1920, 
they fell to about $750,000 during 1921. Japan was prac- 
tically on a par with China in the former year, but in 1921, 
although her exports were cut in half, she became by far 
the most important customer for American dyes. 





{ EXPORTS OF DYES AND DYESTUFFS, JANUARY TO NOVEMBER, 
1919, 1920 AND 1921, 


Total Exports ty Classes 
tleven Months Ended —— 
Nov. 30,1919 Nov. 30,1920 Nov. 30, 1921 








Dyes and dyestuffs — 


Aniline dyes. ... $9,396,615 $20,662,310 $4,812,122 
Logwood extract 1,299,023 2,529,192 545,060 
All other 4,654,202 7,218,696 1,108,483 
Total dyes and dyestuffs... $15,349,840 $30,410,198 $6,465,665 
Total Exports by Principal Countries 
Exported to 

Igium $99,357 
France $928,837 $1,728,653 141,484 
Italy 382,074 1,233,286 58,86! 
Spain 553,995 893,730 45,951 
United Kingdom 1,063,760 2,955,491 238,691 
Canada 1,934,294 2,620,800 971,513 
Mexico 624,578 1,085,908 275,561 
Cuba i Aol Pigcemn 56,961 
Argentina 583,761 970,296 177,677 
rasi 1,035,283 934,821 159,510 
Chile 165,321 173,521 25,265 
Peru. . 165,731 210,440 34,145 
‘hina. ... 2,038,937 5,566,095 759,946 
British India 1,442,521 3,283,676 699,340 
Duteh East Indies 149,680 25,136 3,277 
Hongkong 284,964 724,541 39,915 
Oe 2,758,934 5,454,377 2,111,287 


Australia 205,323 245,045 216,435 
Other countries 1,031,847 2,304,382 355,489 
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The New York Market 
NEw YorK, Jan. 16, 1922. 


Business in the chemical market during the past week 
was not of large proportions. The industry still shows 
the influence of the inventory period, but there are some 
signs of improvement. A tendency still exists to shade prices 
on some commodities to stimulate trading. Among the 
most important developments reported was a decline in the 
prices of caustic soda and soda ash for forward shipments 
and also an easier spot market for both products. Leading 
producers are making a great effort to get real business 
this year and believe that attractive prices are the only 
means. Numerous inquiries for caustic soda from the 
Orient have reached the market and a fair volume of 
business has been placed at slight concessions Silicate 
of soda has been reduced by leading makers. 

There has been no change recorded in the chlorate market 
in spite of the large importation from Germany. Com- 
mercial white powdered arsenic is considerably higher and 
in some first-hand quarters it was stated that sales as 
high as 8c. per lb. have been made. Imported material 
was quoted at $6.75 per 100 lb. Spot resale arsenic was 
held at 7@7ic. per lb. for limited quantities only. Im- 
ported prussiate of soda has reached new high levels and 
only a few odd lots were obtainable in the open market. 
Sales of spot material were reported at 17ic. per lb. for 
imported. January shipment is held firm at 17c. per lb., 
with relatively little obtainable. Bichromate of potash 
is slightly lower at 104c. per lb. Buyers are not taking 
much interest in this item at present. Imported white 
granular salammeoniac is easier, with shipment material 
offered at 6ic. per lb. Caustic potash continues to show 
a strong tendency both on spot and forward shipment. 
Resale stocks are gradually diminishing and while it is 
still possible to do 6c. per lb. for the 82-92 per cent im- 
ported, 6ic. was asked in leading quarters. Export sales 
of solid caustic soda were reported at $3.60@$3.70 per 
100 Ib. Goods ex-store were quoted at 3%c. per lb. Pro- 
ducers quote contracts at $2.65 per 100 lb. f.o.b. works, 
basis 60 per cent, in carload quantities. Soda ash in 
single bags is moving quietly at $1.75@$1.80 per 100 lb. 
Sales of soda ash in barrels were reported at $2.10@$2.15. 
At the works, produers are accepting contract business at 
$1.35 per 100 lb., basis 48 per cent. Glycerine, c.p., was 
advanced jc. per Ib. on spot ahd quotations at the end 
of the week ranged from 164@17c. per lb. Demand has 
been much better in this item since New Year’s. Prussiate 
of potash continued in its firm position and supplies have 
practically disappeared in second hands. Manufacturers 
stated that limited supplies were available at 244@25c. 
per lb. The red variety was also available in limited quanti- 
ties at prices ranging from 29@30c. per Ib. 


VEGETABLE OILS 


Leading crushers of linseed oil advanced prices 2c. per 
gal. to a basis of 7ic. per gal. in carload quantities, for 
prompt and forward shipments, the rise being in sympathy 
with the seed. The demand, however, fell away at the 
close of the week and the undertone was barely steady. 
Bids were in the market at 69c. per gal., but these were 
turned down. Higher prices for imported oil were a 
feature of the market. English oil was offered at 62é!c. 
per gal., duty paid, January shipment. Dutch oil was avail- 
able for prompt shipment at 62c. per gal., duty paid. 
Sales of spot chinawood oil were recorded at 12%c. per 
lb. for carload lots. On lesser quantities 13@13ic. was 
quoted. January delivery oil closed at 13%c., with February 
held at 124c. There was a firmer market for crude peanut 
oil, prices closing a fraction of a cent higher on prime 
goods. Holders of prime stocks were asking 74@8ac. per 
lb., buyers’ tanks, f.o.b. mills. Refined oil in barrels, for 
prompt shipment, closed at 103@1lc. per lb. The market 
for English refined rapeseed oil was steady at 82@84c. 
per gal. in barrels. Dutch oil was offered at 8lc. Future 
prices held around 78@80c. per gal. Scattered lots of 
resale soya bean oil were offered at 7@T7ic. per lb., sellers’ 
tanks, f.o.b. coast. The market was dull and featureless. 


January 18, 1922 


The Chicago Market 
CuHIcaco, Ill., Jan. 13, 1922. 

An improvement can be noticed in the general condition 
of the industrial chemical market, but as yet it has failed to 
show the big increase of business looked for after the first 
of January. It is quite evident, however, that better times 
are coming for the chemical trade, and it is to be hoped 
that things will pick up gradually rather than all at once. 
Stocks are all low and a sudden rush of business would 
surely cause an acute shortage, which in turn would sénd 
prices upward. Today prices were noticeably firm, with 
little or no tendency to shade regular quotations. 


GENERAL CHEMICALS 


The alkalis are moving only in a routine way and while 
no pressure to sell was evident several holders reduced 
their prices. Solid caustic soda was quoted at $3.75 per 
100 Ib. for the 76 per cent material in ton lots and similar 
quantities of the ground at $4.50. Caustic potash is very 
firm at $6.50 per 100 Ib. for 88-92 per cent material. Lead- 
ing factors in this market expect higher prices very soon 
due to the increasing costs abroad. Soda ash is quoted at 
$2.60 per 100 Ib. basis cooperage and is moving only in 
small lots. 

Potash alum is unchanged as to price and is in moderate 
demand at 54@6c. per lb. for the lump and 6@6ic. for the 
powdered. Ammonium carbonate is very quiet and un- 
changed at 9@10c. per lb. for the lump in casks. White 
arsenic is very firm and material at 7c. was difficult to 
locate. Barium chloride is firm but with a small demand. 
The imported white crystals are quoted at $60 per ton spot 
delivery. Bleach is firm and is moving in a routine way 
at 3c. per lb. for large drums. Copper sulphate is a firm 
item and is moving in a fair way at 6c. per lb. Glycerine 
is one of the strongest items on the list and the c.p. 
material is scarce at 164@17c. per lb. 

Potash bichromate is in fair request, and supplies are 
available at 12%c. per lb. Sodium bichromate is very firm, 
and while one factor held to 9c. per lb., most of the others 
advanced their ideas to 94c. The prussiates of potash con- 
tinue firm and scarce. The best that could be done on the 
red was 3lc. and on the yellow 26c. 

The acid market shows no change and is still very dull. 
Acetic acid is unchanged in price, with very little moving. 
The same is true of the heavy acids, where only small lots 
are moving in carboys. 


VEGETABLE OILS 


Linseed oil is reported to be moving in a fair way and 
the inquiry especially from the paint trade to be much 
improved. The boiled oil is today quoted at 80c. per gal. 
in 5-bbl. lots and the raw at 78c. 


NAVAL STORES 


Dealers in naval stores report business as good. Tur- 
pentine is receiving a good inquiry and is moving in a satis- 
factory volume. Today’s quotation was 9lc. per gal. in 
5-bbl. lots. Rosins are moving very well and the WW grade 
is quoted at $9 per 280 Ib. in less than carlots. 





The Iron and Steel Market 
PITTSBURGH, Jan. 13, 1922. 

While the finished steel markets are commonly described 
as having been particularly quiet since the middle of 
December, there is really a fair amount of business being 
placed at mills. Buyers as a whole have curtailed their 
purchases somewhat on account of inventory taking, but 
the influence of this annual operation is perhaps overrated. 

Except for the influence of the winter season the funda- 
mental conditions as to steel consumption are substantially 
unaltered. Demand for oil country goods, which kept up 
remarkably well until a few weeks ago, is now lighter, 
but will presumably resume its former gait before the 
opening of spring. 


Dip IN STEEL PRODUCTION 


On account of the close connection between the steel 
mill and ultimate consumption of steel, due to buyers 
having reduced their stocks to a minimum and adopted 
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the practice of ordering from hand to mouth, frequently 
in single carloads with mixed specifications, steel produc- 
tion has had a dip in harmony with seasonally decreased 
consumption that has not ordinarily been noticed at this 
time of year. Production of steel ingots in October was 
at the rate of 23,000,000 tons a year, November showing 
an average rate a trifle higher. The American Iron and 
Steel Institute report for December, just distributed, giv- 
ing the production of thirty companies, indicates that the 
average rate in the month was about 20,000,000 tons, which 
of course means a considerably higher rate at the opening 
of the month and a considerably lower rate at the close. 
From this lower rate a recovery has set in this week. 
January production may possibly not exceed that of De- 
cember, but in February and March the rate should easily 
be as great as the rate in October and November, with 
chances of further increases. 


LITTLE RAILROAD BUYING 


While the financial condition of the railroads has been 
steadily improving, there is still but little railroad buying 
in steel and steel products. The Union Pacific has ordered 
4,500 freight cars and the Illinois Central 2,000. Rail 
orders for 1922 are being placed with more reserve than 
expected, but in a year’s steel business this is of no mate- 
rial importance, since the difference between a close and 
a liberal policy in replacements is only a very few hundreds 
of thousands of tons. 

The leading interest has booked a large amount of tin 
plate business for a single week, from large customers in 
position to act freely in the light of their business prospects. 
Sheets are decidedly quiet, but a fair volume of business 
is being placed. The automobile trade is beginning to 
buy more freely in sheets and other descriptions of steel. 
Agricultural implement factories, for many months con- 
spicuous by their complete absence from the steel market, 
are buying in a very small way. One of the poorest 
features of the general situation is the inability of the 
farmer to buy, this being important since normally the 
farm is a large consumer of steel in varous forms. 


STEEL PRICES 


Finished steel prices continue to exhibit the steadiness 
that has characterized them for several weeks past, the 
condition being in strong contrast with that seen for many 
months. Price changes are now quite infrequent, while 
the margin between prices done on small orders and on 
large orders is quite narrow. The market in general is 
quotable as follows: Bars, shapes and plates, 1.50c.; hoops, 
bands and hot-rolled strips, 2c.; plain wire, 2.25c.; wire 
nails, $2.50; standard steel pipe, 71 per cent basing dis- 
count; black sheets, 3c.; galvanized sheets, 4c.; tin plate, 
$4.75. 

W. P. Snyder & Co., operating the Shenango furnaces, 
have sold 1,500 tons of bessemer pig iron to an Ohio con- 
sumer at $19.50 valley. This is the first sale of bessemer 
of any consequence for quite a while, and establishes a 
market price, the market having for some time past been 
quotable nominal at $20 valley. Basic remains quotable 
at $18.25 valley, and foundry at $19.50 valley. 


COKE 


Cornellsville furnace coke has stiffened in the spot 
market and weakened in the contract market, bringing the 
two close together, as they should be. It would be difficult 
now to pick up a regular lot of spot coke at under about 
$3, while a first quarter contract has: been made, with an 
Eastern consumer, at $3.10. Recently spot coke was quoted 
as low as $2.75, while at the same time first quarter con- 
tracts were made all the way from $3.25 to $3.40 and 
perhaps $3.50. 

STEEL Scrap 


Dealers freely bid $14.50, delivered Pittsburgh, for heavy 
melting steel scrap and they might pay a trifle more. 
On round lots to consumers it is unlikely less than about 
$15.50 could be done. The mills are not in the market at 
present. 














140 


General Chemicals 
CURRENT WHOLESALE PRICES IN NEW YORK MARKET 


Carlots Less Carlots 
Acetic anhydride............... Ib. RA pe $0.40 — $0.45 
IE ihc bso 0:4 00 dulbd vidoe me $0.12}- $0. 123 .13- .135 
Acid, acetic, 28 per cent...... ... 100 Ibs. 2.50- 2.60 2.65 - 3.00 
Acetic, 56 per cent........ 100 Ibs. 00- 5.25 5.30- 5.50 
Acetic, glacial, 99) per cent, om) 
10.00 — 10.50 10.75 - 11.00 
Boric, crystals......... dy 124- .123 3- 13 
Ds) sctese Sccsweagsas Ib. sa, 13}- 14 
Ditch dabadéeneceens an oP sere .44- 4 
PEED, ncdudveevvsceu 100 Ib. 1.50- 1.60 1.65 - 2.00 
Hydrofluoric, 52 per cent.. er sate 123 .13- .% 
Lactic, 44 per cent tech...... Ib. 09}- 10 10j- =. 12 
Lactic, 22 per cent tech............Ib. 04 - 04} 044- 05 
Molybiic, ©.p.. Ib. 3.00 - 3.25 3.30- 3.75 
Muriatic, 20 deg. ‘(see hydrochloric) Seeet ddua anaes bakas & oOta 
Nitric, 40 a « deiutaeias « Ib. 063- .06) 063- .07 
Nitric, 42 deg. deeh Ib. 06j- 07 074- =. 07 
Oxalic, crystals... .. Ib. 14- .143 43- .1 
Phosphoric, 50 per cent solution... .Ib. 10 - . 105 . 10j- 1 
Picric aia 9 Wb. 20 - 25 27- ~«.35 
Py yrogallic, resublimed......... Ib. TG" ere 1.65 1.75 
Sulphuric, 60 deg., tank cars.. ton ca Gere 11.00 — 12.00 
Sulphuric, 60 deg., drume......... ton 3 a 13.00 — 15.00 
pie cel 66 deg., tank care.......ton 16 50 - 17.00 antes O nian 
Sulphuric, 66 deg., drums........ ton 21.00 - 22 00 22.50 — 23.00 
Sulphuric, 66 deg., carboys. . ton ore ee | cadens a hee 
Sulphuric, fuming, 20 per cent(oleum’ 
tank cars ‘ ton 21.00- 22.00 ._—......... ST nasa 
Sulphuric, fuming, 20 per cent(oleum? 
Sins +a o < commode ton 23 00 - 23.50 24.00 - 24.50 
—— fuming, ape — um) 
car conse ; ton 31.00 - 32.00 33.00 — 34.00 
Tannic, 0. Set eaege “Tb. ' 65- .75 
Tannic (tech. EES. hey ’ Ib. 45 - 50 51 - 55 
Tartaric, imported crystals. . Ib. -. .254- .26 
Tartaric acid, imported, poudued Ib. -. .26- .27 
Tartaric acid, domestic. .. . . fe eas -. oo ae 
Tungstic, per Ib. of WO. Ib -. 100- 1.10 
Alcohol, ethyl Tih «ill thetnnibas wade 0 gal. -. 475 - 50 
Aleohol, methyl (see methanol) .... ~ ge i a Vek 
Alcohol, denatured, 188 proof....... .gal. but 6 ches 41- 42 
Alcohol, denatured, 190 proof. .... al. Ce i ae 3- 44 
Alum, ammonia, lump. ............. b. 034- 033 .4- 04 
Alum, potash, lump. ................Ib. 03}- 04 . 044- .04 
Alum, chrome lump..... me 07}- 08 .08i- 08 
Aluminum sulphate, commercial. Ib. .O1- =. 02 -023— =. 02 
Aluminum sulphate, iron free. . Ib. .023- .02 .03- .03 
Aqua ammonia, 26 deg drums(750 Ib) Ib. 07;- .07 .08- .08 
Ammonia, anhbydrous,cy!.( 100-150 tb. Ib. 0 - e 3t- .33 
Ammonium carbonate, powder...... Ib. o7- .07 08 - .09 
Ammonium chloride, granular (white 
salammoniac).. J 06}- .06) .064- =. 07} 
Ammonium chloride, granular (aray 
salammoniac) .. Ib. 064- 06} .07 - .075 
Ammonium pitrate................. Ib. .07}- 074 07}- . 08) 
Amylacetate tech.............. gal. . - 2.00- 2 40 
Arsenic oxide, (white arsenic) powdered! Ib. 07 - 07} 07;- =. 08 
Arsenic, sulphide, powdered (red arsenic) Ib 12 - 12} 124- 13 
Barium ebloride.................es: ton 50 00 - 51.00 52.00 — 60.00 
Barium dioxide (peroxide). .......... Ib. 21 - 21} 22 - .23 
tn ane on nee sind Ib. 064- 07 ot . 08 
Barium wulphate (precip. ) (blane mes P- 03}- 04 04}- 0 
Plane fixe, dry........ 04 045 - 
Blane fixe, pulp 45.00 — 55.00 - 
Bleaching powder (see cale. hipochicritey - ; ee 
Blue vitrio (see copper ~ read ot ie es @ daden 
Borax (see sodium borate’............ a -. oe ee 
Brimstone Gaseeyans, ee ree wide “! swhes - ia 
Bromine, .... ; canin eine 21 22 23 - 28 
‘ ‘aleium acetate. .. 100 Ibs. 1.75 - 2.00 viet i 
Calcium carbide... i> own . 04}- 04) 05 - 055 
Calcium chloride, fused, ham 23.00 - 24 00 24.50 - 28 
% ‘aleium chloride, ach. ciate ene Tb. O1}- 02 024- 025 
‘aleium hy pochlorite( bleach’ Spanenpipe™. 2.25- 2 40 2.50- 3.25 
C alcium peroxide. . seek 140- 1.50 
Calcium phosphate, ‘tribasie.......... ‘tbe - ; 15 - 16 
Camphor a 4 - 90- .95 
Carbon bisulphide. . , , Ib. 06- .06) 06}- .075 
Carbon tetrachloride, drume.......... Ib. 1Oj- .10) ae . Ji 
Carbony! enloride, (phosge ne)... Ib. — a 60- .75 
Caustic potash (see potassium hydroxide) whee -. i.e = se 
Caustic soda (see sodium hydroxide)... = ..... ae @ 6 bien 
Chalk, precip.—domestic, light. .... .Ib. 03}- —«. - 
Chalk, precip.—domestic, Geevy Ib. .03}- ast - 
Chalk, precip.—imported, light Ib. 04 - : - ” 
Chlorine, gas, linu id-cy linders( 100 Ib. ) Ib. 06 - Se 06}- 07 
| REE eee Steceves Tb. osees © 38 - 40 
Cee Ge cancvaracessvtdeb ede Ib. a 2 2.00- 2.10 
Copperas (see iron sulphate) .. ‘ .. © : “ ; 
Copper carbonate, green precipitate. . . 1b. 20 - 20) A? ae 
Copper cyanide... . sneak Ib. , a2 58 - 60 
Copper sulphate, " erystals se atta 100 Ib. 5.60 5.65 5.70 - 6.25 
Cream of tartar(ee potassium bitartrate) ino ire : ¢éua ® Veoks 
Epsom salt (see | a sulphate’.. arene Mas sean sheen 
Ethy! acetate com a” Gases - 60 - 70 
Ethy! ace tate, pure (acetic e ther, + 90% 
ice eenescenes fel. tn 
Formakichyde, 40 per cent >. 103 1 i= * 12 
Pullers earth, f.0.b. mines net ton 16.00 — 17 00 - : 
Fullers earth-imported powdered-—net ton 30 00 — 32 00 - : 
Fusel oil, ref . gal. becws ; 250- 300 
Fusel oil, crude. . . «gal. - 1.50 1.75 
Glauber’s «alt (-ee rodium sulphate? nae savet™ ee 
Glycerine, ©. p. drums extra........... Ib. dooce Sl 16} 17 
lodine, resub limed. . bane . Ib. esos = 380- 3.90 
ME cccckhébnecgoocncecva Ib. : - 12 - 18 
Tron sulphate a es ton 15.00 - 16 00 17.00 — 20 00 
Lead acetate. .... ic. écavanegsel Tb. - 104- 125 
Lead areenate, powd. ongseset Ib. 15 - 15} 15}- 164 
aan RE RES Ib. ee 15 - 20 
PL We bin atad Js coanbiuhibend Ib. 08 - .08) ‘Srl .09 
Magnesium carbonate, technical... .. Ib. 06} - 07 07i- .08 
oe sulphate, U.S. P..... 00 Ib. 2.65 - 2.70 275- 3.00 
»esium sulphate, technical... 100 Ib. behies Meh es 05 - 180 
Methencl 95% saa cae. wennk © os 61 - 62 
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Carlots Less Cariots 
OD Ms shat, ohn nabicas soeeenie " 2 ae $0.63 -$0.64 
Nickel salt, ae gl mhbitded EY aaene > -sesibs i matt 
Nickel salt, sing os + oe So a areal > saxon -12- .12 
hosgene +. Se oS" Yeats Soe errs: i, ies re re 
A 56, 60.000 ware ce din oe nels Ib. 45- .46 47 - .50 
Phosphorus, yellow.................... ‘ ca bens -30- 35 
Potassium teed ] .10}- . 105 .103- .1h 
Potassium rate (cream of tartar).. oo ™ eases -24- .26 
Potassium bromide, granular............ lb. ..... a 5 TY -14=— .18 
Potassium carbonate, U. 8. -Ii- .12 12-15 
] ium carbonate, 80-85% . .045- .04} 05 =- .06 
Potassium chlorate, cry ‘ -05}- .06 .064- .12 
Potassium Cyanide............ ; sie 1 thie gh 43- .45 
Potassium hydroxide (caustic p: tash).... Ib. .06 - .06} 06) 06) 
Potassium iodide.................. oe 4 gas at oe 2.90 - 3.00 
Potassium nitrate................. - * .07}- .07} .08 - .09 
Potassium ee . Ib. -14- 15 -16 = .22 
. red. jées bees .29- .30 .30j- .31 
Potassium prussiate, yellow. ss tdtineine media a ae oes 24} .25- .26 
Rochelle salts (see sodium potas. tartrate) . SS” cctete” sagas > vets: 
Salammoniac (see ammonium chloride)... .... .... noedumes . ‘ouateda . ones. 
Sal soda (see sodium carbonate).......... .... «- ove © Sebde! stand 5 shen é 
EE cdi chitickan is cbegci a -éamed eee 18.00 -21.00 
tt Pl. seckss nee neh eeees 100 Ib. 1.75 - 2.00 2.05 - 2.40 
Soda ash, dense........ RG, devised 100 Ib. 2.05 - 2.10 2.15 - 2.40 
Sodium acetate... ............-seeeerss i -04- 04} -04)- 05 
Sodi bicarbonate. . 100 Tb 2.30 - 2.35 2.40 = 2.75 
Sodium bichromate.................... Ib .07]- .08 -08j- .08) 
Sodium bisulphate (nitre a ee eaanebtet ton 4.75 - 5.00 5.25 - 6.00 
Sodium bisulphite powdered, U Ib. .043- .05 .05)- .00 
Sodium borate (borax)................. Ib. .05j- .06 -064- 07 
Sodium <eueenate (sa! soda) ......... 100 Ib. 1.80 - 1.90 1.95 = 2.15 
CE <tc ccellsecs tasneenona Ib. .063- .06] .07 - .07) 
Sodium ehloride -.e.ses... dongton 12.00 -13. 00 -. 
Sodium cyanide... ........66-seeeeeees Ib. .26- .26) -263- .27 
Sodium fluoride... ....... 2... ...scees: Ib. 10j- it Whe .12 
Sodium hydroxide (caustic soda)... .. 100 Ib. 3.75 - 3.80 3.85 - 4.25 
Sodium hyposulphite ................++ Ib =diienate kacieiie .03}- .033 
SE III G5 G4 cae cock ce cS cccea’ Tb. 063- .06} 07 = .07) 
Sodium peroxide, powdered............. Ib. .25- .26 .27- .wW 
Sodium phosphate, dibasic. . Ib. .043- .04) .043- .05) 
Sodium potassium tartrate (Rocheile salts) a? ocean ier 19- .21 
Sodium prussiate, yellow. Ib. .W7}- 17) -Wj]- .18 
Sodium silicate, solution (40 deg.) .. - 100 Ib. 1.00 — 1.05 1.10 - 1.30 
Sodium silicate, solution (60deg.)..... 100 Ib. 2.25 - 2.40 2.45 + 2.75 
Sodium sulphate,crystals(glaubers salt) 100 Ibs. 1.25 - 1.30 1.35 - 2.00 
Sodium sulphide,fused,60-62 per cent(cone. , _ .044- .04 -04]- .05 
Sodium sulphite, crystals eh ea ae .03}- .03 .04- 04 
Strontium nitrate, powdered............ ie -10- .11 -Uj- LIS 
Sulphur chi. ride, red. ............cs000- Ib. .053- .05) .053- .06 
SEIS ck dntleds cndtnvesscwssee ton 18.00-26.00...... mM ones s 
Sulphur’ dioxide, liquid, cylinders extra... Ib. 08 - .08) 09 - .10 
Sulphur poy wren eerie i em “... ches | Ee eee 
Sulphur, rol l(brimstone)............. | See Md dt 2.00 - 2.75 
Tale—im = OS AER ee ton 30 00 —40 00 , - 
Ta'ec—domestic powdered ton 18 CO -25 00 aoe 
Tien WERIOTEER.. 0.0 5c cse es ccccccccccccves Ib. 09 = .095 .093- .10 
BA MI od 60 Rassdesenes cnsacenes sei ew ie whee 39 - .40 
. Ib. .4- 14 .15- .16 
Spdivbhirens ties dis de Ib. .09- .09 -.09}- 10 
EEE RTE Pe ib. 42 - .44 45- 47 
Et dmasesteuns os cebocosnes sees Ib. .1}- ‘Ot Wy- .024 
 & > PRRs 1a Ib. .07}- .07 o8- 09 
Sdbheadeashaneeeheese 100 Ib 3.00 - 3.25 3 30 - 3.50 
Coal-Tar Products 
NOTE—The following prices are for original packages in large quantities: 
Alpha-naphthol, crude. ................0...0000-- Ib. $1.00 — $1.05 
Se eee iamins dtl Batlle odes a «he a nansdtiatanicn Ib. 2 — | . 
2 al SS dd bo Waid Wugsld 6 oh 0 Ka nleee ’ .2g— . 
Aniline on oe extra , .18— 19 
RP cas a WONT ER ace babahccccéccsi ‘ 2— .26 
Anthracene, 80% i in drums (100 Ib.) . Ib. 75— 1.00 
i a 6 cemedebes i n0edke ene cus s Ib. 1.35 — 1.45 
iS book he cnude dees Cavaddeasl bene Ib. 85 — 95 
Benzidine sulphate. ............... 5.6 ce ee ceeeeee Ib 75— . 85 
EE OD, CEM és none cchededeesdcivebsbedocee Ib. .60 — .65 
US Saat Ib. 52— .55 
Benzene, =, water-white, in drums (100 gal.)..... gal. .29— 35 
Benzene, L, ion Gruman (36GB gal.). ...0c.ccccccccces al. 27— = «.32 
Benzyl chloride, 95-97", refined SE Senter A b. 25— .27 
I I, OU, 6 od ocdbbiewons ccescececeeu Ib. .20 — .23 
Bewangste Rs dha nd ctneenccasscsaconeat Ib. 3.75 — 4.00 
te anaes Ti idia igh table sake aden Ib. 720— «.75 
Bote ae ebthel PP Ms oGiaeedheesvese Ib. 32— .34 
Beta- hthyla mi ~ I ooh dete ee ohn wanes Ib. 1.50— 1.60 
Cresol, U. 8S. P., in drums (100 Ib.) ..... 0 2... 6.2... Ib. 16— 217 
Soteeaunal in drums (100 Ib.)........ .......... Ib. .24— .26 
resylic acid, 97- Jon stra straw color, in drums.. . gal. 70— .80 
Cresylic acid, 35-97%, dark, in drums. .............. gal. .65— .70 
Cresylic acid, 50%, 4 + quality, eR cacipleE al, 45— «.50 
Ss vabeGe debaters cetcvscscesccveies b. 06— £09 
EE eee ae Ib. .90 — 1.05 
eS teen... Shedeiedecucccaans Ib. 40— «245 
Dinitr iss. ddk ages dks o bess wenedbeber Ib. 2i— .25 
Se. oinntih nb enknes abeeaedabhens Ib. 25— .27 
EE ot no BG cabhne cence dcocbauseeds Ib. 32— 35 
ns iid ee Eteh pence > oi file siliahe avenue Ib. 38— 40 
Dein a On nt th ons bape tmatet on’ Ib. 2o— 30 
Dip oil, 25%, car lots, in drums. ; fa 3t— 35 
END avin @ade 654.4 06600903 6c deusesenens b. .60— «.70 
i ah nein 4 ocane she et nnh Ghee een ~ iB 4 —_— is 
Meta-phenylenediamine. ........ ..... 6.6.6 seecees . .0— 
oneskincbenntne LE ORI EEN ELS Ib. .10 — 12 
Se ee Moe ene gecpebénane Ib. 1.40 — 1.45 
Naphthalene crushed, in bbis...................... Ib. 07 — = .08 
i. ice anen dhs antoonenasthnees Ib. .07— .08 
i, tr cuhvddecccsesssheenees te ee CY .08— .09 
i, ME, os cans conse ckeeeaseusseds Ib. 65 — .70 
Nitr Di hans idigee adenasqeeenshedeanen Ib. i— 14 
nO, . « 79 cerestdenye i's «ons catdontok Ib. 30 — 35 
ie ten elasescshoneseenthiie Ib. 15— 17! 
I ig oc onccdtvecesecece ovvanens Ib. 3.00 — 3.10 
IIR: «> on5,d50e0yeeeetaneenes eure Ib. 15— .20 
GPO, «icc deccccccosctonddewecudosee > at — 2 
Ortho-nitro-toluene. . . . . 2.2... c eee ceeeees ebeces S— . 
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Diis diec.a cndebesbdasebe déaewdys 1bWeee Ib. .20— .25 
Para-amidophenol, base. ........ 2... 266 e eee eens Ib. 1.30— 1.35 
Para-amidopienol, Ga. oie cdi ease tat Enso v > ot -— at 
IIE ow bcc cade wd ccccqesoweccccece b. . — 
Paranitroaniline ios tb Gelade tk < 0448s please Ces v << Ib. .77— «.80 
Sa. — 80 
Para-phenylenediamine. Lins dehavctakéchebhsnatsoe lb. 1.65 — 1.70 
ted 5. duce cuciew <obhewtced¥ es 00 nee Ib 1.15 — 1.25 
Phthalic oe ah wide > sh taabice elle Raa vseen Ib. 37 — .40 
ee. 5s, a sce dead esesedégevees’ OM -1iy— ib) 
Pyridine ee 8 so a ken aan é al. 1.75 — 2.75 
no co ccesugeccocepstneees’s b. 1.50— 1.60 
Resorcinol, pure. aint ha dn sekhae nats Ib. 2.00 — 2.25 
Salicylic tech.. in bbls. pte teid ae a The e-em 6 ee 20 — 21 
ps ml U. r. iibdnandeaas 4 ee 22—_—s.: ..23 
a te nn Pw d'n 4 oi ub cb we ee 648 0 Ib. 75— .77 
Solvent naphtha, water-white, in drums, 100gal...... gal .25— .28 
Solvent naphtha, —_ heavy, in drums, 100 gal... gal. 14— .16 
NE ON er re Tree Ib. .26— .28 
I, SL LOCY cabo cade de Suds ceccéstdaceee Ib. 1.20— 1.30 
Toluidine, mixed... ......5..0ee cere eeeeeeeeeeees Ib. 32— 38 
Toluene, in tank cars. ........66.0cee rec eeeeeeees gal 25— 28 
RS  cnki cg kw owesesesenccecdenusese - 30 — 35 
Xylidines, drums, 100 DD sano seranats Jb sperma ste ‘ 40— «245 
Xylene, pure, in drums. ...........-0+eeeeeeeeeees gal. 40— «45 
Vylene, pure, in tank cars. ............0eeeeeeeees gal. MO voons 
* glene, commercial, in drums, om iat Atoms oat gal. 33— «.35 
Xylene, commercial, in tank cars. Siberate ai gal. 30— .... 

Waxes 
Prices based on original packages in large quantities 
Bayberry Wax. vo de hae cone Ib. $0.20 — $0.21 
Becewax, refined, dark..................00eeeee0-. Db. .24— .25 
Beeswax, refined, light........ oil he Ib. .28 — .30 
Beeswax, white pure poksete sb news Ib. 34— .38 
Candellila wax . CANT S$ Ib. .23— .24 
US Sere eee ae Ib. 45 — .% 
Carnauba, No. 2, North Country baceve biavObade Ib. .22— #8 .22) 
Carnauba, No. 3, SEND kno Pus Ib. .13j5— ~=«.14 
i hetona ie tity anaatmasndie e hej os band Ib. 19— .20 
Montan, crude... Ib. .045— .05 
Paraffine waxes, crude match wax (white) 105-110 m. p. Ib. .044— . 04} 
Paraffine waxes, crude, scale 124-126m.p..... . Ib. O3}— ss... 
Paraffine waxes, refined, 118-120m_.p. Ib. .03— .03} 
Paraffine waxes, refi ROMMis 2... : Ib. .03}— + .03} 
Paraffine wares, refined, 128-130m.p...... d Ib. .04— 04) 
Paraffine waxes, refined, 133-135 m.p...... EST .043— ~=~«.05 
Paraffine waxes, refined, 135-137 +7 Rik ; Ib. .05}— +=. 05) 
Stearic acid, single preseed. , Ib -09}— i 
Stearic acid, double pressed. ..... .. Ib. .093— as 
Stearic acid, triple pressed........ . Ib. . 10}— 10} 
Naval Stores 
All pri are f.o.b. New York unless otherwise coped, and are based on 
eotheal tate. The oils in 50-gal. bbls., gross weight, 500 
tg che Si Wy cake behdpad anaes — 5.25 
CMDS icc dnetenhetsl betes decesstecs — 5.40 
Sa ee ee — 6.65 
Ts cheads ch teeeseeteskaed — 7.25 
aT ee nue i Welendée edie sek eta no 
Spirits of turpentine... .......... 6. ese eee ees — Loe 
Wood turpentine, steam dist. ..... a nous 
Wood a an dist. Os 
Pine tar pitch, bbl............. — 6.00 
Tar, kila burned, BBL (500 ~ — 10.00 
Retort tar, bbl............. — 9.00 
Ns oo capuiocstis cess be gtegbed —~ ones 
Rosin oil, SD GDs Ns cba cccc canst Gob beet ce ott tee 
EE SE ON, o's g'n B Sdewe ec eases eae 
Pine oil, steam dist., sp-er., 0.930-0.940. $1.90 
Pine oil, pure, dest. dist................ 1.50 
Pine tar oil, ref., sp.gr. 1.025-1.035 . 46 
Pine tar oil, crude, sp gar. 1.025-1.035 tank cars f.0 b. Jacksonv itie, © 
66 debethhd to ne ob ka te cian Oats cha tideiedesae eda gal. .35 
Pine tar oil, double ref., sp.gr. 0. 965. ides sp 30k ebna.4 ooo gal. 75 
Pine tar, ref., thin, -y be Gee. Se ise nittinGat caren vip ¢00es sh gal. .35 
Turpentine, crude, ee EE Pa aediin dcach thane ay gal. 1.25 
Hardwood oil, f.o.b. "Bile — 0.960-0.990. . . gal. .35 
PRE OEe Fccccteccksntedccctocessqscconrsecss gal. -52 
Fertilizers 
Ammonium sulphate, bulk anid doub'e baw. minaret 100 Ib $2.30 — 2.90 
Blood, dried, f.o.b., i ndiads wpa din-on we : unit 4.00 
Bone, 3 and 50, ground, | 2 8 SO ARO Re a aa ton 30.00 — 32.00 
lish serap , dom., Se, Oy SUMING 6 ow vccccene unit 2.99 — 3.00 
Nitrate soda Sake ete hie : 100 Ib 235 — 2.40 
Tankage, high grade, f.o.b. ‘Chicago... ........... unit 2.75 — 3.00 
Phosphate rock, f.o.b. mines, Florida 5 paee, 
aa ay Saale 82 atlas anes ton 4.50 — 6.50 
Tennessee, 78-80%. ton 8.50 — 9.00 
Potassium muriate, 80%. Spar wee khisheten ton 34.00 — 35.00 
PUI do kc davecedevagunns vadionne unit -95 — 1.00 
Crude Rubber 
Pa os so» Ha 0b.b des 6c cciacccevenss Ib. $0.23 — .23} 
SAG et eee lb. .134— 14 
Upriver caucho ball...................0008. Ib. A3— .13 
Plantetion—First latex crepe... . Radkls ehenm es Ib. .185— 18 
Ribbéed smoked sheets... ... dea ~~ .18———=«d19 
Brown crepe, thin, clean.......... Ib. eee 
Amber crepe No. |! Ib. 17}— 
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Oils 
VEGETABLE 
The following prices are f.0.b. New York for carload lots. 
Castor oil, No. 3, in bbis.................. . Ib. $0.10; — $0.10} 
Castor oil, AA, in bbis......................-. Ib. S|) eee 
China wood oil, in bbls. (f.0.b. Pac. coast) Ib. 2125 — 138 
Coeonut oil, Ceylon grade, Seer Ib. .09 — 09} 
Coconut oil, Cochin grade, in bbls Sa ova at ane Ib. 10 — 10} 
Corn oil, crude, in bblis....... Nieoetasceden an .08) — 08} 
Cottonseed oil, crude (f. 0. b. mill)............. Ib. .07 — 07} 
Cottonseed oil, summer yellow................. Ib. .08; — 09 
Cottonseed oil, | SSE Ib 095 — 09} 
Linseed oil, raw, cur lots (domestic) . +++ gal a= 72 
Linseed ail, ra raw, tank cars (domestic) . gal. 66 — .67 
Linseed ~ ala lpyppghemrnenag = ven wemas . gal. 4— 75 
TERETE es Fe gal. $1.15 — $1.20 
Pb Mctethohbcdegdeesesneecedenee Ib. .08 — 08} 
hE ccncddtubiiedenee sedans sk%oees ee lb. 06} — 06} 
Peanut oil, crude, tank cars (f.o.b. mill).. .. Ib. -07) _ 07; 
Peanut oil, a as es lan a we Ib. .10; — it 
Rapeseed oil refined Mt 4s bnecdmsinesite gal. 82 — 83 
Rapese~i oil, blown, in bbis................... al. 87 — «89 
Soya bean oil (Manchurian), in bbls. N. Y. ..... fe. 06; — 
Soya bean oil, tank cars, f.o. b., Pacific coast..... lb. 07 — 
FISH 
rht NS cc ucaccotsniuéebe sie gal. $0.46 — 
vies ET MORNIN, id no-0 00 ccceoboceces gal. a 
White bleached menhaden...................-: gal. 50 — 
eS natn he weede ncddenéesadessas gal. 57 — 


Miscellaneous Materials 
Prices remain unchanged throughout the list. 


Refractories 


All prices remain the same as figures appearing in our 
Dec. 28 issue. 


Ferro-Alloys 


All f.0.b. Works 
Fespesnsbenitantem, 15-18%, f.0.b. Niagara 


PAE Mish dnctenscs cep htc ivsss Pas net ton $200.00 — $225 00 
Ferrochromium, per Ib. of Cr contained, 

6-8% carbon, carlots..................... Ib. 1 
Ferrochromium, per lb. of Cr contained 

4-6% carbon, carlots ‘ Ib. 12 -—~ 
Ferromanganese, 76-80% Ma, domestic... ... gross ton 58.cO — 60 00 
F 76-80% Mn, veen “ign, c. i. f. 

Atlantic seaport.......... ‘ gross ton 54.00 — 58 35 
Spi SN Cnet Be lee bitdiae "a ton 25 00 — 27 00 
ae 50-60% Mo, per Ib. of Mo " 2.25 — ea 
EG Es nc ceccecdeusoonsbocees gross ton 38.00 — 40.00 
EN chests ch eccbhekssentacecnn gross ton 57.00 — 59.00 
Ferroslicon, 75%, ETE STE Fae) x a ton 115.00 — 120.00 
Ferrotungsten, 1 0-80%,, per 1. of contained W 40 — 45 

Ferro-uranium, 35-50% o’ ~ Ib.of U content Ib. 6.00— .... 
Ferrovanadium, 30-40% per lb. of contained V. Ib. 4.25 — 4.50 


Ores and Semi-finished Products 


Prices remain quotably unchanged as of Jan. 


Non-Ferrous Metals 


New York Markets 


11 


Cents per Lb 








es sete he ceb pes veceseed 13.75 
Aluminum, 98 to 99 ? per EEE ae or 19.00 
Antimony, wholesale lots, Chi and 6 apenas. Gee was'e i : 4.50 
Nickel, ordinary (ingot) . ii hiedes oa 41.00 
in i cane cc secesaseessteves 44.00 
Nickel, electrolytic, resale............. ssudidtod 35.00 
Monel metal, shot and blocks... .. . : 35.00 
Monel metal. ingots : ore 38.00 
Monel metal, sheet bars 40 00 
Tin, 5-ton lots, Straits............ 32 375 
Lead, a4 * Sarna 4.70 
Lead B . St. Louis, t 4.375 
Zine, spot, New York....... 5 20 
Zinc, spot, E. St. Louis 4.75 
OTHER METALS 
Se eae . shtebemauee conatehd in keen on 664 
ETL cinins 6 nbs echdb &bes 406000 nvakeede Ib. Me oo. 1.10 
Bismuth (500 Ib. lots) . SE Sa A a RN lb. 1.50@ 1.55 
ee tks oe vddvesstaciiees senent? Ib. 3. 00(a@3.25 
Magnesium (f.o.b. Philadelphia)..................... Ib. 1.25 
A. nik oe ok sagelah ie bee ae aeeu’ seen oz. 84.00-93 00 
Tr. Aah ook s dees Cee ebhw doce be eed oz. 150.00;@170 00 
ht ce ok be dasdebeceiherereeece oz. 55. 00-60. 00 
ER DLS an dys tdeeseRidndavde ce ee eater 75 lb 52 00-53.00 


FINISHED METAL PRODUCTS AND OLD METALS 


Quotations have remained unchanged since our previous 
report. 


Structural Material 


The following base prices per 100 Ib. aref or structural shapes 3 in. by } in. and 
arger, and plates } in. and heavier, from jobbers’ warehouses in the cities named: 


New York Cleveland Chicago 
Structural! shapes. . $2.63 $2.78 $2.78 
Soft steel bars. . bdenivdbedbcchond Bean 2.68 2 68 
Soft steel bar shapes. LpuebatOdWwesseedas 2.53 2 68 2 68 
PRONE III. 0.0 codsccoescbsceccive 3.13 3.28 3.28 
Panta, © O05 tm. CIR oonc sc ccccccccces 2.63 2.78 2.78 


*Add 15c per 100 Ib. for trucking to Jersey City and 10c for delivery in New 
York and Brouklyn. 
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Construction and 
Operation 
Alabama 


BIRMINGHAM—tThe White Star Cement 
& Coal Co., recently organized under Dela- 
ware laws with capital of $3,000,000, has 
preliminary plans under way for the con- 
struction of a new cement-manufacturing 
plant in the vicinity of Birmingham, with 
total annual capacity to approximate 
1,000,000 bbl. of material. The main cffice 
of the company will be located at Nazareth, 
Pa. A. G. Connolly is president, and Charles 
W. K. Shafer, secretary. Richard K. Meade 
& Co., 11 East Fayette St., Baltimore, Md., 
are engineers for the project. 


California 


OAKLAND—Fuller & Goepp, 998 Monad- 
nock Bidg., San Francisco, manufacturers 
of glass products, have plans under way 
for the construction of a new 2-story, rein- 
forced-concrete plant at llth and Jackson 
Sts., Oakland. Work will be commenced 
at an early date. 


Connecticut 


NEW HAVEN—The Seamless Rubber 
Co., Hallock Ave., manufacturer of small 
rubber goods, is having plans prepared 
for the construction of a 1-story addition, 
140 x 160 ft., with extension 60 x 60 ft., 
to be used as a spraying department, esti- 
mated to cost about $100,000, with machin- 
ery. The company also rebuilding the 
portion of its plant recently destroyed by 
fire, with loss estimated at about $200,000. 
R. W. Foote, 185 Church St., is architect 
for the new building. 


BRIDGEPORT — The Crane Co. has 
foundation work under way for the pro- 
vosed l-story addition to its local South 
ind metal-working plant, 75 x 175 ft., for 
a new annealing department. Ten large 


quneaiing furnaces with auxiliary equip- 
ment will be installed. The extension will 
cost about $50,000. 
Delaware 
WILMINGTON—Fire recently destroyed 
buildings of the New Castle ather Co. 


and Hercules Powder Co., East Tenth St., 
with loss estimated at about $50,000 and 
$15,000, respectively. 


Georgia 
MILLEDGEVILLE—The Oconee Brick & 
Tile Co. is planning for extensions and 
improvements at the plant of the American 
Fireproofing Co., recently acquired. The 
capacity will be increased. 


Florida 
LEESBURG—The Grass Fibre Pulp & 
Paper Corp., Leesburg, is considering the 
construction of a branch plant at Arcadia, 
Fla., for the manufacture of pulp and paper 
from saw-grass. E. R. Lacy is vice-presi- 

dent and general manager. 


Indiana 


INDIANAPOLIS—tThe Piel Bros. Starch 
Co., State Life Bidg., has filed plans for the 
construction of an addition to its plant on 
Drover St., to cost about $50,000. William 
F. Piel is president. 


Kentucky 


ASHLAND—The City Council has com- 
menced the construction of a new filtration 
plant for the waterworks system, to cost 
about $250,000, including equipment. E. C. 
Means is city engineer in charge. 


Louisiana 


NEW ORLEANS—tThe Celotex Co., man- 
ufacture of wall-board composition products 
from refuse sugar cane under a patented 
process, is considering plans for the con- 
struction of an addition to its plant for 
largely increased capacity; it is proposed 
to double the present output. A bond issue 
for $500,000 is being arranged to provide 
funds for the expansion. 


LAKELAND—Fire Dec. 31 destroyed a 
portion of the refinery of the Ingleside 
Sugar Refining Co., with loss estimated 
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at about $200,000, including buildings and 
machinery. 

MONROE—The Owens Bottle Co., Toledo, 
O., has acquired property at Monroe as a 
site for the construction of a new plant 
for the manufacture of glass bottles and 
other containers. The proposed works will 
be equipped to give employment to about 


500 men. 
Maryland 


BALTIMORE — The Sherwood Brothers 
Co., Garrett Blidg., manufacturer of oil 
products, has acquired a large tract of land 
adjoining its plant in the Canton section, 
for the erection of an addition. A number 
of new buildings will be constructed and 
machinery installed, while a group of new 
steel tan will be built to increase the 
storage capacity to about 1,000,000 gal. 
The company was incorporated recently 
with capital of $1,000,000. 

WESTCHESTER—Fire Dec. 29 destroyed 
a rtion of the rendering plant of Frank 
Leidy, with loss estimated at about $12,000. 

BALTIMORE—tThe Fitch Dustdown Co., 
Cincinnati, O., manufacturer of sweeping 
compounds, is negotiating for property at 
Baltimore for the erection of a branch 
manufacturing plant. It will be uipped 
for a capacity of about 30,000 Ib. of 
rial per day. The Industrial Bureau of 
the local Board of Trade is interested in 
the enterprise. 


Massachusetts 


WORCESTER — The American Steel & 
Wire Co. is completing plans for the erec- 
tion of a i-story addition to its North 
Works, to be equ ipped as a galvanizing 
department, estimated to cost about $42,000. 
Practically all of the uipment to be in- 
stalled will be electrically operated. The 
engineering department at the works is also 
preparing plans for other extensions, esti- 
mated to cost in excess of $200,000. Charles 
E. Goodrich is chief engineer. 


FALL RIVER—tThe Fall River Gas 
Works has preliminary plans under way 
for the construction of a new water- 
plant, with daily capacity of about 3,000,000 
cu.ft. The board of directors recently voted 
an appropriation of $500,000 for the work. 


Minnesota 


BABBITT—The Mesabi Iron Co. is con- 
sidering the erection of a new concentrat- 
ing plant at its works, estimated to cost 
about $30,000. W. G. Swart is general 


manager. 
Missouri 


KANSAS CITY—The American Foundry 

Mfg. Co., Kansas City Life Bldg., has 
awarded a contract to iliam R. Jewell, 
227 Rialto Bidg., for the erection of a 
l-story foundry and plant, 90 x 140 ft., at 
18th and Manchester Aves., estimated to 
cost about $30,000. The company is also 
considering the erection of two additional 
plant units, to cost about $65,000. 
Akers is manager. 


New Jersey 

NEWARK—tThe Celluloid Co., 290 Ferry 
St., has filed plans for the erection of a 
new 1-story plant, 71 x 110 ft., at 65-67 
Westcott St., estimated to cost about $45,000. 

NEWARK—tThe J. H. Balmer Co., Pas- 
saic, N. J., manufacturer of earthenware 
bathroom fixtures, etc., has leased a portion 
of the building at 67 Hamilton St., New- 
ark, for the establishment of a new branch 
plant. Possession will be taken at once. 


MILLINGTON—tThe Asbestos Materials 
Co. will make immediate improvements and 
extensions to the local plant of the Bate- 
man Co., recently acquired, and heretofore 
devoted to the manufacture of agricultural 
equipment. An addition will be erected 
to the main building on Central Ave. Ma- 
chinery will be installed at an early date 
and operations inaugurated. 

JERSEY CITY—Colgate & Co., 105 Hud- 
son St., manufacturers of soaps, etc., have 
acquired a 2-story and basement building, 
with two lar wings, at Montreal, Que., 
for the establishment of a new branch 
plant. The company is now building an 
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addition to its Jersey City factory to cost 
about $140,000. 


New York 


BROOKLYN—The Perfect Brick & Hol- 
low Tile Co., 188 Mon e St., is taking 


bids for the erection a new i1-story 
plant on Grand St., 95 x 100 ft., estimated 
to cost about $25,000, Silverstein & Infan- 
ger, 190 Montague St., are architetts. 


NIAGARA FALLS—The International 
Paper Co. has awarded a contract to the 
Electric Furnace Construction ° 
Chestnut St., Philadelphia, Pa., 
installation of a new 6,000-kw. electric- 
steam generator at its local mill, with 
auxiliary operating equipment. 


‘BUFFALO—The city waterworks depart- 
ment, Commissioner inheder, will soon 
commence surveys for a new filtration 

lant at the foot of Jersey St. near the 
Porter Ave. pumping station of the water- 
works, estimated to cost about $4,500,000. 
An appropriation of this amount has been 
arranged for the project. 


Ohio 


NARLO—Following the recent acquisi- 
tion of the Dolemite Products Co., Narlo, 
by the Kelley Island Lime & Transport Co., 
Leader Bldg., Cleveland, plans are said 
to be in progress to increase the production 
of limestone at the local plant, effecting a 
total capacity of about 2,500 tons a day. 


Oklahoma 


ICHER—Fire Dec. 26 destroyed the 
tonal Plant No. 2 of the Skelton Lead & 
Zinc Co., with loss estimated in excess of 
$50,000, including equipment. 

TULSA—Cosden & Co. are planning for 
a number of extensions in their local oil 
refinery, estimated to cost in excess of 
$1,000,000. The Eastern office of the com- 
pany is at 120 Broadway, New York. 


Pennsylvania 


PITTSBURGH—tThe Standard Sanitary 
Mfg. Co., Bessemer Bldg., has awarded a 
contract to the B. A. Groah Construction 
Co., 847 West North Ave., for the con- 
struction of a 1-story addition to its sani- 
tary ware-manufacturing plant on Preble 
Ave., 115 x 130 ft. It will be equipped 
as a plating department. 

PHILADELPHIA—The David Berg In- 
dustrial Alcohol Co., Delaware Ave. and 
Tasker St., has acquired property adjoining 
its plant, 460 ft. wide, and of irregular 
depth, for a consideration said to be $155,- 
000, and will use the site for expansion. 


Tennessee 


CHATTANOOGA—The Central Glass Co., 
4240 Ogden Ave., Chicago, Ill, with plant 
at North Chattanooga, has acquired the 
local works of the Becamp Glass Casket 
Co., which thas been under a_receivership 
for about a year past, with J. H. McCallum 
acting as trustee in bankruptcy. The ac- 
quir lant represents an investment of 
over $200,000, and was secured for a con- 
sideration said to be about $55,000. It will 
be used by the new owner for the manu- 
facture of glass caskets, glass shingles and 
kindred products. It is purposed to inau- 
gurate operations at an early date. 


LAFOLLETTE—tThe Lafollette Coal & 
Iron Co. has preliminary plans under way 
for the construction of a new byproduct 
coke plant at its local works. The main 
feature of operation will be devoted to fuel 
carbonization, with output to aggregate 
over 400 tons per day. The plant is esti- 
mated to cost in excess of $500,000. Parker 
& Wilder, Cincinnati, O., are engineers. 


Texas 

PORT NECHES—tThe Humphreys-Pure 
Oil Refineries Corp., recently organized 
under Delaware laws with capital of 
$59,000,000, is selecting a site at Port 
Neches for its pro ed new oil refinery, on 
the Gulf. The plant is estimated to cost 
close to $1,000,000, and will form the 
terminus of the company’s new pipe line 
from the Mexia fields. It will be operated 
in conjunction with a proposed oil refinery 
at Houston, Tex., estimated to cost a like 


amount. Colonel E. A. Humphreys is presi- 
dent. 
Virginia 
NEW MARKET—Fire Jan. 4 destroyed 


a portion of the flour mill of M. Driver & 
Bro., Lacey Spring, near New Market, with 
loss reported at about $25,000. 


Washington 


SEATTLE — The Goodyear Rubber Co 
has leased a new e' | factory, 50 x 110 
ft., to be erected by the Great Northern 
Construction Co., New York Bldg., at Terry 
Ave. and Harrison St., for the establish- 
ment of a local works. 
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Capital Increases, Etc. 


Tue StorM STeeL. BALL Co., 621 Harr 
PL, Oak Park, Chicago, Ill, has filed notice 
of increase in capital from $150,000 to 
$250,000. 

Tue Mipp_e States O11 Corp., Ardmore, 
Okla., is ervanding for an increase in cap- 
ital from $16,000,000 to $30,000,000. 

THe Rvupper SHOCK INSULATOR CoO., @ 
Delaware corporation, has filed notice of 
intention to operate in New York for the 
manufacture of rubber specialties, with 
capital of 2,500 shares of stock, no par 
value. W. Gutterson, 252 West 64th St., 
New York, represents the company. 


Tue INTERNATIONAL Paper Co., 30 Broad 
St., New York, N. Y., has arranged for a 
bond issue of $12,500,000, for financing, 
general operations, etc. 

THe GUNNASH CHEMICAL WorKS, 67 
Margaretta St., Newark, N. J., has been 
declared insolvent, with liabilities totaling 
about $11,000 over assets. 


THE ASSOCIATED PRODUCING & REFINING 
Corp., St. Louis, Mo., manufacturer of oil 
products, has filed notice of increase in 
capital from $2,000,000 to $50,000,000. 

THE SKELLY O1L Co., Tulsa, Okla., has 
arranged for a bond issue of $3,500,000, 
the proceeds to be used for financing, gen- 
2 operations, etc. W. G. Skelly is presi- 

ent. 


The tannery of the Victor LEATHER Co., 
Auburn St., Allentown, Pa., manufacturer 
of glazed kid, bankrupt, will be sold by the 
receiver, George H. McNeely, 172 North 
4th St., Philadelphia, Pa. The sale will in- 
clude buildings, land and machinery. 


THe Ho.LLANpD-St. Louis SucarR Co., Hol- 
land, Mich., operating refineries at Decatur, 
Ind., and St. Louis, Mich., has arranged 
for a bond issue of $1,300,000, the proceeds 
je be yess for financing, general opera- 
tions, etc. 





New Companies 


F. R. HENDERSON & Co., INc., New York, 
N. Y., has been incorporated with a capi- 
tal of $1,000,000, to manufacture rubber 
products. The incorporators are F. R., H 
H. and B. W. Henderson. The company is 
represented by Rose & Paskus, 128 Broad- 
way, New York. 

THE Bic MARIE Or Co., Orange, Tex., 
has been incorporated with a _ capital of 
$100,000, to manufacture troleum prod- 
ucts. E. C. O'Neal is president, and P. B. 
Ryan, vice-president, th of Beaumont, 
Tex.; and C. G. Sprague, Sour Lake, Tex., 
secretary-treasurer. 


THe Srertinc Brick Co., 5201 Twelfth 
St., Detroit, Mich., has been incorporated 
with a capital of $25,000, to manufacture 
brick and other burned clay products. The 
incorporators are Harry T. Jenney, E. M. 
ya and E. M. Heffron, 5282 Trumball 
Ave. 

THE CELLULOSE PLASTICS & CHEMICALS 
Inc, Orange, N. J., has been incorporat 
with a capital of $100,000, to manufacture 
artificial leather and kindred products. The 
incorporators are E. A. Mau, C. M. Switzer 
and Oregon Helfrich, 575 Nassau St, 
Orange. 


B. CANNON & Co., INc., Brooklyn, N. Y., 
has been incorporated with a capital of 
$52,000, to manufacture glue, gelatine and 
kindred products. The incorporators are 
W. C. Burton, A. Ellis and W. Cunningham. 
The company is represented by F. J. Knorr, 
attorney, Albany, N. Y. 


THE BEVERLY CHEMICAL Co., Boston, 
Mass., has been incorporated with a capital 
of $25,000, to manufacture chemicals and 
chemical roducts. The incorporators 
are Frank and William J. Sullivan, 12 
Stoughton St., Medford, Mass. The latter 
will act as president and treasurer of the 
company. 

Strone & Co., INnc., Wilmington, Del, 
has been incorporated under state laws, 
with capital of $1,500,000, to manufacture 
refined oil products. The company is rep- 
resented by the Capers t Co. of 
America, du Pont Bldg., Wilmington. 

HE W. J. Earty Sons’ Founpry Co., 
Pittsbur , Pa., has been incorporated with 
a capital of $60,000, to manufacture iron, 
steel and other me castings. J. BE. Early, 
812 South St., Pittsburgh, is treasurer. 

THE ScuHuLz CHEMICAL Co., Brooklyn 
N. Y., has been in rated with a capital 
of $10,000, to manufacture chemicals and 
‘hemi b cts. Th 


| 
c 


ypreés e 
are C. Schulz, 8S. N. Johnson 8s. 
Strawgate. The com 


D. 
is ted 
by J. C. L. Daly, 375 Iton St. Brooklyn. 


THe SHAW Paper Box Co., Pawtucket, 
R. L, has been incorporated with a capital 
of $50,000, to manufacture paper boxes and 
kindred products. The incorporators are 
William H. M. Moies, Robert S. Emerson 
and Charles K. Shaw, Pawtucket. 


THE AMERICAN-MEXICAN REFINING COoO.,, 

11 South LaSalle St., Chicago, Ill., has been 
incorporated with a capital of $100,000, to 
manufacture refined oil products. The in- 
corporators are Henry L. Blim, Norman O. 
Johnson and D. A. Tasiopoulos. 
_ THE NYOKALA OIL Co., Hamburg (Erie 
pe *F N. Y¥., has been incorporated with 
a capital of $500,000, to manufacture re- 
fined oil products. e incorporators are 
G. W. Morris, W. Allen and F. J. Carr. 
The company is represented by A. L. Strate- 
meyer, Hamburg, N. Y. 


THE EASTERN STEEL & WIRE Co., New- 
ark, N. J., has been incorporated with a 
capital of $1,000,000, to manufacture steel 
and kindred products. The incorporators 
are John H. Mesiter, R. Notkin and A. 
MacMillan. The company is represented 
by Bilder & Bilder, 790 Broad St., Newark. 


THE MEAKIN Soap Co., Pittsburgh, Pa., 
has been incorporated under Delaware laws, 
with capital of $50,000, to manufacture 
soaps and kindred products. The company 
is represented by the Capital Trust Co., 
Dover, Del. 


THE CASTING & SupPPLY Co., 239 Wash- 
ington St., Jersey City, N. J., has been 
incorporated with a capital of $50,000, te 
manufacture iron, steel and other metal 
castings. The incorporators are J. M. and 
George M. Bachert, and Herman Traeger. 


THe Brazos Or Corp., Houston, Tex., 
has been incorporated with a capital of 
$100,000, to manufacture petroleum prod- 
ucts. The incorporators are K. K. Kennedy, 
T. Lowell Hughes and E. N. Chapman, all 
of Houston. 

THE WATERTOWN PAPER Stock Co., 
Watertown, N. Y., has been incorporated 
with a capital of $100,000, to manufacture 
paper products. e incorporators are J., 
N. and S. Stabins. The company is rep- 
resented by Pitcher & O’Brien, Watertown. 


THE PURITAN PAINT & Cotor Co., Brook- 
lyn, . Y., has been incorporated with a 
capital of $10,000, to manufacture paints, 
colors, varnishes, etc. The inco rators 
are W. F. and R. Wolter, and M. hmidt. 
The company is represented by Fiero & 
Fiero, 2 Rector St., New York. 


THE Forest PAPER Co., Portland, Me.. 
has been incorporated with a capital of 
5,000 shares of stock, no par value, to man- 
ufacture paper products. W. B. Nulty is 
resident, and W. S. Linnell, treasurer. 

e@ company is represented by William S. 
Linnell, Portland. 


THE MAGUIRE TIRE & RUBBER Co., Wilming- 
ton, Del., has been incorporated under state 
laws with a capital of $5,000,000, to man- 
ufacture automobile tires and other rubber 
products. The company is represented by 
the Corporation Trust Co. of America, 
du Pont Bldg., Wilmington. 


THE QUEBRACHO PropucTs Co., New York, 
N. Y., has been incorporated with a capital 
of —. to manufacture tanning extracts 
and materials. The incorporators are N. A. 
Randall, P. J. Haley and H. A. Smith, 39 
Cortlandt St., New York. 


THE UtTtLitigs Om & REFINING Co., 
Mexia, Tex., has been incorporated with a 
capital of $150,000, to manufacture refined 
oil products. The incorporators are F. M. 
Bransford, E. H. Fielder and H. D. Dines, 
all of Mexia. 


THE SPEIDEN-WHITEFIELD Co., New York, 
N. Y., has been inco rated with a capital 
of $60,000, to manufacture chemicals and 
affiliated ng og The incorporators are 
E. K. Speiden, L. M. Whitefield and A. E. 
Adams. The company is represented by 
A. Simmers, 95 Liberty St., New York. 

THE ALINALL Mra. Co., Worcester, Mass., 
has been incorporated with a capital of 

24,000, to manufacture paints, colors, etc. 

verett H. Hall is president; M. G. Allen, 
vice-president; and Walter B. Allen, Wor- 
cester, treasurer. 

THE GROESBECK STANDARD BricK Co., 
Groesbeck, Tex., has been incorporated 
with a capital of $40,000, to manufacture 
brick, tile and other burned clay products. 
The incorporators are E. Raphael and 
Joseph Jolesch, both of Groesbeck. 


THE~EcoNOMY INK TONING CorpP., Valley 
Stream (Nassau County), N. Y., has been 
incorporated with a capital of $10,000, to 
manufacture inks, chemicals and affiliated 
products. The incorporators are M. I. and 
J. Kahn. The company is represented by 
ee Rosenbaum, 233 Broadway, New 


THe StrvcturAL Gypsum Corp., Jersey 
City, N. J., has been incorporated with a 
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capital of $1,125,000, to manufacture 
gypsum products. The company is repre- 
sented by the Registrar & Transfer Co., 
15 Exchange Pl, Jersey City. 

Tue CaLTex O1n Co., San Antonio, Tex., 
has been incorporated with a capital of 
$80,000, to manufacture petroleum products. 
The incorporators are H. L.. Schermerhorn, 
A. D. Cummings and J. F. Carl, all of San 
Antonio. 


THE JACKSONVILLE CHEMICAL Co., New 
York, N. Y., has been incorporated with 
a capital of $25,000, to manufacture chem- 
icals and chemical byproducts. The incor- 
porators are N. Sacks, A. Rosenthal and 
H. C. Lindgren. The company is _ repre- 
sented by Joseph Schottland, 160 Broad- 
way, New York. 


THE UNIQUE O11 Co., Wilmington, Del., 
has been incorporated under state laws 
with capital of $1,000,000, to manufacture 
refined oil products. The company is rep- 
resented by the Corporation Service Co., 
Wilmington. 

THE LAMOLE Propucts Corp., New York, 
has been incorporated with a capital of 
$20,000, to manufacture chemicals, dyes, 
etc. The incorporators are M. Lake, A. 8 
Molnar and O. 8S. Leazay, 319 East 24th St. 


THE CHATHAM CHEMICAL Co., Savannah, 
Ga., has been incorporated with a capital 
of* $150,000, to manufacturer fertilizer prod- 
ucts. The incorporators are George E. 
Cope, Gordon L. Grover and W. B. Strat- 
ford, all of Savannah. 





New Publications 


BOOKS 
A Lire oF GEORGE WESTINGHOUSE. By Henry 
G. Prout, C.B., A.M., LL.D. 375 pp.. 
illustrated. New York: Charles Scrib- 
ner’s Sons, 1922. Price, $2.50. 

This life. of George Westinghouse is the 
second in what may be a series of biogra- 
phies of great men associated with the 
American Society of Mechanical Engineers. 
Mr. Westinghouse left no written record 
except in the files of his numerous com- 
panies. He wrote almost no private letters. 
He kept no journals or even notebooks. 
He made but few addresses and wrote few 
papers. Accordingly it was necessary to 
draw upon the many men siill living and 
working who were close to Westinghouse. 
It was the duty of Mr. Prout as editor 
to digest these contributions, to co-ordinate 
them, and to keep a reasonable perspective. 
In this he was aided by the committee of 
the American Society of Mechanical Engi- 
neers appointed for that: purpose: Charles 
A. Terry, chairman; Paul D. Cravath, Alex- 
ander C. Humphreys, James H. McGraw, 
Charles F. Scott, Lewis B. Stillwell, Am- 
brose Swasey, with Henry Herman West- 
inghouse always in consultation. 

Mr. Westinghouse’s activities were so 
varied that a chronological narrative would 
of necessity lead to some confusion. For 
this reason, each topic has been treated 
by itself and one has but to glance at the 
chapter headings to realize the tremendous 
activity and breadth of vision of this great 
pioneer. The air brake and friction draft 
gear naturally take first place, followed by 
the electrical and related activities—the 
induction motor and meter, the rotary 
converter, lighting, power transmission, 
electric traction, steam and gas ._-— 
the turbo-generator, signaling and inter- 
locking. Natural gas and other interests 
are considered in separate chapters. There 
are also general chapters on the European 
enterprises, financial methods, personality 
and meaning of George Westinghouse. In 
an appendix are ven chronological and 
classified lists of his patents. 
TRANSACTIONS OF THE AMERICAN ELECTRO- 

CHEMICAL Society, vol. 38. 462 pp. 

illustrated. Published by the American 

Electrochemical Society at the office of 

the secretary, Lehigh University, Beth- 

lehem, Pa. Price, to non-members, 
$2.50 to members, $2 to libraries, col- 
leges, etc. 

This volume contains the papers pre- 
sented at the thirty-eighth general meeting, 
Cleveland, Sept. 30, Oct. 1, 2, 1920. 


THE MINERAL INDUSTRY DURING 1920, Vol. 
2 Edited by G. A. Roush, A.B., M.8., 
associate professor, department of metal- 
lurgy, Lehigh University. 907 pp., illus- 
trated. New York: McGraw-Hill Book 
Co., 1921. Price, $10. 

Statistical, technical and commercial data 
for 1920 are given for the following: Abra- 
sives, aluminum and bauxite, antimony, 
arsenic, asbestos, asphalt, barium and 
strontium, bismuth, borax, bromine and 
iodine, cadmium, cement, chromium, coal 
and e, cobalt, copper, cryolite, feldspar, 
fluorspar, fullers earth, gold and_ silver, 
graphite, gypsum, iron and steel, lead, 


ne 
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magnesite, manganese, mica, molybdenum, 
monazite, nickel, petroleum and natural 
gas, phosphate rock, platinum, potash, pre- 
cious stones, quicksilver, radium, selenium 
and tellurium, sodium salts, sulphur, pyrite 
and sulphuric acid, tale and soapstone, tin, 
titanium and zirconium, tungsten, uranium 
and vanadium, zinc. The book also includes 
a chapter on ore dressing and coal wash- 
ing, and a supplementary chapter of min- 
eral statistics. 


STUDY QUESTIONS IN ELEMENTARY ORGANIC 
CHEMISTRY. By Alerwander Lowy, Ph.D., 
assistant professor of organic chemistry, 
University of Pittsburgh and Thomas B. 
Downey, M.S., instructor in organic 
chemistry, University of Pittsburgh. 91 
pp. New York: D. Van Nostrand Co., 


1921 Price, $1. 

The study questions in this book are 
divided into forty-five groups covering the 
entire fleld of a aemesel elementary course 
in organic chemistry. They are designed 
to aid the students in mastering the sub- 
ject more thoroughly, and have been used 


for this purpose with marked success at 

the University of Pittsburgh. An excellent 

bibliography of works and periodicals on 

pure and applied organic chemistry sug- 

gests material for collateral study. 

OIL SHALES. By H. B. Cronshaw, B.A., 
PR.B., ARSM. 80 pp. with map. Lon- 


don: John Murray, 1921. Price, 5s. 

This is one of the series of monographs 
on mineral resources with special reference 
to the British Empire prepared under the 
direction of the Mineral Resources Commit- 
tee of the Imperial Institute with the 
assistance of the scientific and technical 
staff. After discussing the occurrences, 
characteristics and uses of oil shales in a 
general way, the sources of supply are con- 
sidered in more detail, one chapter being 
devoted to the British Empire and another 
to foreign countries. Then follow a world 
map showing the location of oil shale dis- 
tricts and six pages of references to the 
literature on oil shales. 


THe DESIGN oF STEEL MILL BUILDINGS AND 
THE CALCULATION OF STRESSES IN FRAMED 
STructurss, fourth edition, rewritten. By 
Milo 8. Ketchum, C.B., director r 
department of civil engineering, 
versity of Pennsylvania. 632 pp., 
tables, 410 illustrations New York: 
McGraw-Hill Book Co., 1921. Price, $6. 
This book covers the calculation of the 

stresses in framed structures, and also the 

ov of buildings having a self-supporting 
steel frame with a light covering, usually 
fireproof. In this edition the book has been 
rewritten and enlarged, the type has been 
reset and the plates have been recast. The 
scope of the book has been enlarged by the 
addition of a concise discussion of the 
calculation of the stresses statically 
indeterminate trusses and frames, several 
problems in framed structures and detailed 
designs of a crane girder, a roof truss, and 
a steel frame mill building. The book is 
written to serve as a text book in struc- 
tural engineering and also as a book of 
reference for engineers. A complete speci- 
fication for steel frame mill buildings is 
given in an appendix. : 


in 


sABORATORIES: THEIR PLANNING AND Firt- 
TINGS. By Alan BE. Munby, M.A., F.R.I. 
B.A 220 _Pp., 165 illustrations. New 
aie D. Van Nostrand Co., 1921. Price, 


_ Literature on the subject of laboratories 
is surprisingly incomplete and scattered 

Indeed, the author states in the preface 
that “search has not revealed any work 
now in print published in this country 
[England] which endeavors to deal with 
laboratories in a manner calculated to bring 
a building committee, a professional staff 


~~ A, - architect on common ground for 
‘hat is essentially a joint underts ' 
The volume ’ at inte 


opens with a historic - 
duction by Sir > caaie 


Arthur E. § 1y wo bs 
chancellor of E hipley, ex-vice 


Cambridge University. 2 
subject is then treated - topics poy 
Scope and Inception of Building Schemes : 
Requirements of Chemistry ; Requirements 
of Physies; Requirements of Biology and 
Geology x Laboratory Services: Recent De- 
signs. Excellent descriptions and detailed 
drawings of typical laboratories in England 
the United States and on the Continent 
make the book of great practical value to 
those interested in the design construction 
and equipment of laboratories. 


ELBMENTARY CHEMICAL MICROSCOPY, second 
edition, partly rewritten and enlarged. 
By Emile Monnin Chamot. B.8., Ph.D.. 
professor of chemical microscopy and 
sanitary chemistry, Cornell University. 
479 PR: 162 illustrations. New York: 
yey Viley & Sons, Inc., 1921. Price, 
This book is intended to serve as an 


introduction to the miscroscope and its 


accessories as tools for the chemist to work 
with and even though practical applications 
has made no 


are referred to, the author 
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effort and has no desire to have the book 
take the form of a manual of industrial 
microscopy. The changes in this edition 
have been chiefly in the rearrangement of 
the chapters, in the elaboration of the data 
presented and in the rewriting of obscure 
passages. Comparatively little new appa- 
ratus has been described or new methods 
introduced. A brief synopsis of the course 
in introductory chemical microscopy as now 
given at Cornell University has been in- 
serted in the appendix. 

In order to meet the often expressed 
needs of advanced students and of pro- 
fessional chemists, a Handbook of Micro- 
scopic Qualitative Analysis is in preparation 
which will be copiously illustrated by micro- 
photographs and which will thus serve to 
supplement the present introductory text. 


CHEMICAL AND METALLOGRAPHIC EXAMINA- 
TION OF IRON, STEEL AND Brass. By Wil- 
liam T. Hall, associate professor of ana- 
lytical chemistry, Massachusetts Institute 
of Technology, and Robert 8. Williams, 
associate professor of analytical chem- 


istry and metallography, Massachusetts 
Institute of Technology. 501 pp., 183 
illustrations. New York: McGraw-Hill 
Book Co., 1921. Price, $5. 


This volume of the International Chem- 
ical Series by the translators of Bauer and 
Deiss’s “Sampling and Analysis of Iron 
and Steel” is divided into two parts. 

Part I covers the chemical analysis of 
iron, steel and brass, and includes the de- 
termination of the following elements in 
iron and steel: C, Mn, P, Si, S, Cu, Cr, Fe, 
Ni, Mo, W, V, Al, As, Ti, N, O, Zr. A chapter 
is devoted to the electrometric methods 
applicable to iron and steel analysis and 
this part of the book closes with two chap- 
ters on the analysis of non-ferrous alloys. 

Part II deals with the application of 
metallography to the inspection and sam- 
ling of alloys. The topics are as follows: 
Preperation and Examination of the Speci- 
men; Metallographic Constituents of Iron 
and Steel: Wrought Iron and Steel; General 
Study of Steel ith the Microscope; Metal- 
lographic Examination of Iron; Gray Iron; 
Sampling of Iron and Steel; the Alloys of 
Copper. 


A MANUAL OF FLOTATION Processes. By 
Arthur F. Taggart, professor of ore 
dressing, Columbia University. 181 pp., 
56 illustrations. New York: John Wiley 


& Sons, Inc., 1921. Price, $3. 

As indicated by the title, this book at- 
tempts to review the entire fleld of flota- 
tion. Its purpose is, in part, to counteract 
the further spread of false conception con- 
cerning flotation concentration, by setting 
forth some of the essential facts which con- 
tradict them; in part to describe apparatus 
and methods of testing which will aid 
investigators in their own researches; 
finally, to give some generalizations from 
mill practice, by means of which the labo- 
ratory experimenter can translate his re- 
sults into commercial operations. The four 
chapters of the book are: Introduction, 
Testing Laboratory Equipment, Testing, 
Mill Data. 

ELECTRODEPOSITION AND ELECTROPLATING. A 
General discussion held at Sheffield, 
November, 1920. Reprinted from the 
Transactions of the Faraday Society, 
vol. 40, part 3, 1921. 83 pp. Published 
by the Faraday Society, 82 Victoria St., 
London, S. W. Price, 10s. 6d, 

This is a reprint of papers and general 
discussion presented at a symposium on the 
subject held by the Faraday Society. The 
following papers are included: “Electro- 
plating for the Prevention of Corrosion,” 
by Leslie Aitchison; “Some Applications 
of Electrodeposition in Aeronautical Engi- 
neering,” by W. H. Thain; “Electrod i- 
tion of Cobalt,” by Byron Carr: “Com- 
mercial Electrolysis of Zinc Sulphate Solu- 
tions,” by Samuel Field; “Deposition of 
Gold-Silver Alloys,” by Samuel Field; "Use 
of Colloids in 


Technical 


Development,” b 
R. Barclay: P y 


v. “The Chemical Com i- 
tion of Old Silver Plating” Solutions.” by 

G. B. Brook; “ New Maximum Current 
Density in Commercial Silver Plating,” by 
Frank Mason; “The Crystalline Structure 
oe peoctresspenttes Silver,” by G. B. 
rook. 


PROCEEDINGS OF THE AMERICAN SOCIETY FOR 
TESTING MATERIALS, vol. 21, 1921. 1,197 
pp. Published by the Society, 1315 
Spruce St., Philadelphia, Pa. 

This volume contains the proceedings of 
the twenty-fourth annual meeting, held at 
Asbury Park, N. J., during June. 1921, a 
meeting which was reported in CHEMICAL & 
METALLURGICAL ENGINEERING for June 29, 
1921 (vol. 24, p. 1,145). It contains 444 
pages devoted to the reports of committees. 
Four hundred pages are devoted to nearly 
100 tentative standards, proposals printed 
for one or more years, with a view of 
eliciting criticism. Many of these have 
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to do with methods of testing, the most 
elaborate being for methods of analysis of 
aluminum and its light alloys. Another 
long specification concerns rubber-insulated 
wire. The remainder of the book con 

the technical papers read and discussed. 





Manufacturers’ Catalogs 


PENNSYLVANIA PuMpP & COMPRESSOR CO., 
Easton, Pa., has issued Form 102, super- 
seding Form 101, on Pennsylvania air 


compressors and vacuum pumps, 
power- and steam-driven in straight-line, 
single-stage types. The Pennsylvania con- 


described in detail and illus- 
given. Copies will be sent on 


struction is 
trations are 
request. 
Tue CALoRIZING Co., Pittsburgh, Pa., in 
a 4-page booklet describes Calite castings 
for use in high temperatures, and also its 
characteristics and physical properties. 
The General Electric Co.’s research engi- 
neers have spent many years to get this 
alloy, which is claimed to stand high heat. 


Scuutre & Koertinc Co., Philadelphia, 
Pa., has just issued a new catalog on heat- 
transfer uipment. This book contains 
Bull. 10 D on evaporators, heaters and 
distillers; Bull. 10 F, on heaters for water 
and fuel oil; Bull. 11 T, on_ Thermofan 
system for heating ships; Bull. i2 C, 
heat exchangers for recooling oil; Bull. 
G, on heaters and coolers for air and gases ; 
Bull. 12 R, on multitube motor radiators. 
is descriptive, and well illustrated. 
This is a reference volume which should 
be valuable to any plant engineer who is 
interested in heat transfer as applied to 
fuel oil systems, heating liquids, f water, 
etc. 

THE BETHLEHEM FounprRY & MACHINE 
Co., Bethlehem, Pa., calls attention to an 
attractive catalog on chemical equipment of 
metal. Illustrations and descriptive matter 
are given on nitrators, sulphonators, re- 
ducers, vacuum stills, washers, autoclaves, 
ete. 

THE ATeERITE Co., INc., Paterson, N. J., 
in Bull. 8 describes and illustrates Aterite 
and Fanosite valves, cocks, fittings and 
specialties for manufacturers and users of 
chemicals. 


on 
12 





Coming Meetings 
and Events 


AMERICAN CERAMIC SocrEeTY will hold its 
twenty-fourth annual meeting at St. Louis, 
Feb. 27 to March 3, 1922. 

AMERICAN CHEMICAL Society will hold its 
spring meeting at Birmingham, Ala., April 
4 to 7, 1922. 

AMERICAN ELECTROCHEMICAL Society will 
hold its spring meeting in Baltimore, April 
27, 28 al 29, 1922. 

AMERICAN FOUNDRYMEN’S ASSOCIATION 
will hold its next convention and exhibit at 
Cleveland, O., during the week of April 
24, 1922. Meetings will be held inthe 
spring instead of in the fall as heretofore. 

AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS will hold its 
spring meeting in New York the week of 
Feb So, 1922. 

AMERICAN WooD PRESERVERS ASSOCIATION 
will hold its annual meeting Jan. 24, 
and 26 at the Hotel Sherman, Chicago, Ill. 

New Jersey CHsMicaL Society holds a 
meeting at Stetters Restaurant, 842 Broad 
St., Newark, N. J., the second Monday of 
every month. 

STAMFoRD CHEMICAL Socierr, Stamford, 
Conn., holds a meeting in the lecture room 
of the local high school on the fourth Mon- 
day of each month, except June, July, 
August and September. 

The following meetings are scheduled to 
be held in Rumford Hall, the Chemists 
Club, New York: Feb. 10—American 
Electrochemical Society (in charge), So- 
ciety of Chemical Industry, Société de 
Chimie Industrielle, American Chemical 
Society, joint meeting; March 10—Amer- 





ican Chemical Society, Nichols Medal; 
March 24—Society of Chemical Indus- 
try, regular meeting; April 21—Society 


of Chemical Industry (in charge), Ameri- 
ean Electrochemical Society, Société de 
Chimie Industrielle, American Chemical 
Society, joint meeting; May 5—American 


Chemical Society, a epesting : May 12 
—Société de Chimie Industrielle (in charge) 
American Chemical Society, Society of 
Chemical Industry, American Electrochem- 
ical Society, p> meeting ; May. 55—Soauy 
of Chemical Industry, re meeting ; 


June 9—American Chemical Society, regu- 


lar meeting. 





